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Abstract of thesis entitled "The issue of time in Messiaen's music” 
Submitted by Lai Nga Ting Ada 
For the degree of Master of Philosophy (Music Theory) 
At The Chinese University of Hong Kong in January, the year two thousand 
Time has stood at the centre of the preoccupations of Olivier Messiaen (1908-
1992). Apart from appearing in the titles of a number of works, including Quatour pour 
la fin du Temps (1941) and Chronochromie (1960), the element of time also has its 
implications in the structures of Le Banquet celeste (1928), TurangalilaSymphonie 
(1946-8) and Reveil des oiseaux (1953), among others. In his posthumous Traite de 
rythme, de couleur, et d'ornithologie (1994), Messiaen again elaborates on the issue of 
time. His early experiment with musical time can be traced back to the late 1920s with 
Le Banquet celeste in which the closing chords suggest a sense of eternity with their 
extremely long durations. Messiaen，s other achievements in his life-long involvement 
in musical time include rhythmic devices of polyrhythms and rhythmic pedals, non-
retrogradable rhythms, durees chromatiques, retrogrades, interversion and symmetrical 
permutations. Two issues are central to his preoccupation in time: his Catholic faith, 
which has aspired him of the idea of eternity, and his exposure to the hundred and 
twenty decT-talas, or rhythmic formulae, of the Hindu rhythmist Sharngadera. The 
additive approach to time, as well as the extensive use of short durations special to 
Hindu rhythms, are significant to the development of the variety of devices for the 
shaping of Messiaen，s musical time, which have facilitated the portrayal of his idea of 
eternity in music. In other words, his music has brought together western and oriental 
cultures in the celebration of time. 
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Messiaen's preoccupation with time is unambiguous in his music. The titles 
of some of his works, like Quatuor pour la fm du Temps (1940-41), are explicit in 
their references to time. The concept of time also informs a significant number of 
works, including Reveil des oiseaux (1953) as well as Chronochromie (1960). A 
knowledge of time, in particular, musical time, is essential to any attempt to explore 
the issue of time in Messiaen's music. Chapter 1，"The notion of time”，surveys time 
as interpreted from various perspectives. Based on the fundamental preliminaries of 
time laid down by David Epstein, the discussion departs from clock-time, which is 
closest to our daily life, and extends to other contemporary understandings of time. 
This leads to more abstract conception of musical time, not least Jonathan Kramer's 
variegated categories of musical time, including "vertical time，’ and "moment time", 
which are affiliated to minimal music and Stockhausen's moment form respectively. 
Inspired by Japanese gagaku music, Stockhausen's “moment form" magnifies 
the slow-end of the temporal scale. As opposed to the conventional understanding of 
time, a moment can be experienced as an unchanging eternity. Messiaen is also 
attracted to the idea of eternity, and he has likewise tried to portray eternity with long 
and unchanging sonorities. But, unlike Stockhausen, this idea is closely related to his 
Catholic faith. Messiaen，s treatment of musical time is also inspired by his exposure 
to Hindu rhythm, which, with its logic based on addition, casts a totally different 
conception on temporality. Messiaen looks to the dissolution of time that bows not 
to the tyranny of bar-lines, which has ruled for centuries in traditional western music. 
The idea of addition is central to his rhythmic language and Hindu rhythm formulae 
are useful tools for the shaping of his musical time. In short, Messiaen，s treatment of 
musical time reflects a unique mixture of western and oriental conceptions of time. 
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Chapter 2，"The music of time", studies Messiaen's preoccupation through 
works that suggest the element of time in their titles or structures. These include Le 
Banquet celeste (1928), Quatuor pour la fin du Temps (1941), Turangalila-
Symphonie (1946-8), Reveil des oiseaux (1953) and Chronochromie (1960). More 
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detailed study of the techniques which inform Messiaen's treatment of musical time 
comes in Chapter 3, "The technique of musical time". Based on Messiaen's 
Technique de mon langage musical (1942) and Traite de rythme, de couleur, et 
d'ornithologie (1994), which contain a wealth of information, the relevancy of a host 
of techniques is explored. As part of Messiaen's unique musical language, these 
techniques, which range from polyrhythms and rhythmic pedals to symmetrical 
permutations that involve complicated calculations, have helped Messiaen in shaping 
the kind of musical time which, from Messiaen's point of view, is closest to the 
eternity he aspires. 
2 
Chapter One 
The Notion of Time 
Time is a simple word understood by all but is difficult to define. We all live 
in time. We have to abide by its rule. Yet we seem to have too little knowledge of it 
when required to explain what it actually is. The minute-hand that tickles by, the 
metronome that clicks 一 all are representations of time but not time itself. 
Philosophers, psychologists, anthropologists, scientists and artists have carried out 
research on time in their own field and have come up with numerous definitions. The 
following quotation from The Time of Music. New Meanings, New Temporalities, 
New Listening Strategies by contemporary theorist and composer Jonathan Kramer is 
one example of such endeavour: 
"Absolute time," as I [Kramer] have explained, is a linear succession 
ofnow-movements, sometimes called "real time," "ordinary time," or 
(but not in this book [The Time of Music]) "lived time" and "world 
time ” "Social time” is the ordinary time imposed on us by 
timetables, schedules, and deadlines. “Clock time，，is a specific kind 
of absolute time: that which is totally objective, even scientific, and is 
not subject to interpretation through human perception. "Virtual 
time’，... is subjective and not quantifiable. It is the special type of 
time we experience when deep listening to music removes us from 
our eveiyday world. "Gestural time" is a special and extreme type of 
virtual time. Because it is defined by connotation and not by duration 
or literal succession, it has its own peculiar continuity and order. 
Occasionally I use the general term "multiple time，，(or "temporal 
multiplicity"), referring to any musical temporality that entails several 
directions, continuities, linearities, progressions, or species of time] 
No doubt other theorists will have their own sets of labels for different 
temporalities. It will still be a long way, if ever, before a universal definition of time 
can be reached because of its elusive nature. However, the situation is not as 
hopeless as it might seem. Back in 1979, David Epstein has already pointed out in 
Beyond Orpheus that initially one distinction has to be made above any others in all 
1 Jonathan Kramer, The Time ofMusic’ p. 169. 
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perspectives of time regardless of field. This is the distinction between "time as a 
differentiated or undifferentiated continuum” 2 For Epstein, "undifferentiated 
continuum，，is a useless concept since "lack of definition or differentiation leaves 
time incapable of being meaningfully observed or judged，，. As he believes that time 
is "perceived as intrinsically related to motion or flow"/ it can be deduced that 
"undifferentiated continuum" is a state in lack of motion. This assumption appears to 
agree with his explanation that “[i]t is only through motion or flow that time can be 
meaningfully apprehended and distinguished from an undifferentiated continuum 一 
perceived, in other words, as change, relative to a constant background".^ 
Differentiation as the key to defining the notion of time can be traced even 
further back. Thomas Aquinas makes clear in Summa Theologiae that change gives 
meaning to time: 
For any change there is successiveness, one part coming after another, 
and by numbering the antecedent and consequent parts of change 
there arises the notion of time, which is simply this numberedness of 
before and after in change. 
We may find Aquinas's definition difficult to comprehend, but what he says is 
simply what we are experiencing. When we say "this morning I got up at seven" or 
"I'm going to Europe this summer", we are actually referring to the relative concepts 
of "before" and "after，，. Think of our calendar. It is literally an expression of the 
"numberedness of before and after，，： if yesterday was the first of January, then today 
is the second, and tomorrow will be the third, and so on. The numbers add up as time 
passes, yet our dates do not accumulate forever as the rules that govern our calendar 
start the counting all over again each month. 
2 David Epstein, Beyond Orpheus, p. 55. 
”bid., p. 55. 
Ubid.,p. 55. 
5 Ibid., p. 55. 
Thomas Aquinas, Summa Theologiae, vol. 11, p. 137. Quoted by Ian Darbyshire in "Messiaen and the 
Representation of the Theological Illusion of Time", Messiaen 's Language ofMystical Love, p. 41. 
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To sum up, it is only with motion that the differentiation of “before” and 
"after" can be created; without this our perception of time will become meaningless. 
Epstein's idea sheds light on the research of time by qualifying time as a moving or 
flowing continuum. This is the foundation of his theory. However, from his 
discussion, one cannot tell whether he acknowledges "undifferentiated continuum" 
apart from simply finding it meaningless. There is no further elaboration. Such a 
vacuum leaves our interpretation of "undifferentiated continuum" as being identical 
to a motionless state of time an assumption. There is still the possibility that Epstein 
could have meant something else of the slightest and most subtle difference, very 
faint as that might be. It is also a pity that nothing on non-linear time? — an 
important issue in Kramer's study — can be traced. Would Epstein interpret non-
linear time as a kind of "differentiated continuum" that moves in other direction(s)? 
Or, would he ignore it altogether? 
Differentiation in time is significant in Epstein's theory: it invokes two 
different orders of time, as differentiation requires demarcation. These two orders 
are "metrical — time unqualified by experience, marked off by mensural means 
external to a subject or living viewer" and "experiential 一 time qualified by human 
experience” 8 These, put simply, refer to objective time and subjective time 
respectively. 
There are yet other ways to describe, observe or qualify time, depending on 
one，s stance. While Epstein classifies time into metrical and experiential, Kramer 
borrows from anthropology the ideas of “profane，，and "sacred" time, which also 
carry within them close association with objectivity and subjectivity respectively. 
7 See p. 10 for details. 
g Epstein, Beyond Orpheus, p. 55. 
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The following is the description of profane time (ordinary time) by anthropologist 
Edward T. Hall: 
Profane time now dominates daily life and that part of life which is 
explicit, talked about, and formulated. In the Western world, profane 
time marks minutes and hours, the days of the week, months of the 
year, years, decades, centuries 一 the entire explicit, taken-for-granted 
system which our civilization has elaborated.^ 
The objectivity of profane time is explicitly declared in the description. Without 
doubt, it resembles Epstein's metrical time as both define the kind of time unaffected 
by third factors. Contrast this with Hall's description of sacred time: 
Modem AE people — peoples of American-European heritage — 
have some difficulty understanding sacred or mythic time, because 
this type of time is imaginary 一 one is in the time. It is repeatable 
and reversible, and it does not change. In mythic time people do not 
age, for they are magic. This kind of time is like a story; it is not 
supposed to be like ordinary clock time and everyone knows that it 
isn't. The mistake is in trying to equate the two or act as if it were 
necessary to create a fixed relationship between the sacred and the 
profane. When American Indian people participate in ceremonies, 
they are in the ceremony and in the ceremony's time. They cease to 
exist in ordinary time. 1� 
Without further research of American Indian culture, it is difficult to say whether 
sacred time exists just within the experience of the American Indian people 
participating in ceremonies. It is equally difficult to determine whether ordinary 
time really ceases to exist, as Hall believes. Despite these doubts, Hall's description 
shares with Epstein's experiential time the similarity of involvement of human 
experience. 
The classification of time into "profane" and "sacred" is not of primary 
concern to a study of musical time. At any rate, they differ in the extent to which 
temporal conceptions involve human experience. Another way to look at time is to 
classify it into "linear" and "non-linear" modes. Such modes can be interpreted 
9 Quoted by Kramer in The Time ofMusic’ p. 17. 
1�Kramer, The Time ofMusic’ pp. 16-17. 
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otherwise as "becoming，，and “being’，respectively. Psychologist Robert Omstein 
states the difference between these two natures of time: 
In the linear mode, time is directional, a duration carrying us from the 
past into the future; the present is always fleeting away behind u s . . . . 
In the nonlinear mode, however, the present exists, and is all that 
exists." 
I 
The first half of Omstein’ s concept concerning linear mode goes well in line with 
11 
Epstein's idea that time is "perceived as intrinsically related to motion or flow". 
The underlying principle behind Epstein's idea is that without motion or flow, time 
would be perceived as a meaningless "undifferentiated continuum’，. This is due to 
the fact that changes will stand out only when placed against a constant background. 
The motion or flow needs not be solely physical or spatial. In music where the 
dimensions of the physical world do not apply as they often do, motion "may be 
imaginative, experienced vicariously through physiological and/or emotional 
correlates”. 13 Epstein furthers his view by saying that: 
In effect these experiences are internal responses to motion, distillates 
of the physical qualities instigated by motion. This is an important 
point with relation to musical affect/ 
In The Time of Music, Kramer identifies linearity with reference to music as 
“[the] principle of composition and of listening under which events are understood as 
outgrowths or consequences of earlier events",^^ and also as "the determination of 
some characteristic(s) of music in accordance with implications that arise from 
earlier events of the piece". ^ ^ Upon more careftil examination, these definitions vary 
slightly in implications. The first one involves human perception and thus leans 
11 Kramer, The Time ofMusic, p. 18. 
Epstein, Beyond Orpheus’ p. 55. 
�”bid.’ p. 56. 
i4j^ 6/W.，p. 56. 
Kramer, The Time ofMusic, p. 453. 
历/W.，p. 20. 
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more towards Epstein's "experiential time" in which the order of musical events is to 
be "understood"; the second one remains more an objective description of linearity. 
Within the context of traditional tonality, strongly goal-directed music 
illustrates linearity. Yet linearity is not exclusive to tonal music. As Ingrid Arauco 
has pointed out in her review of Kramer's The Time of Music, linearity "might also 
be projected through processes or evolutions of texture, gestural function, and 
hypermetric stability”.！？ This is especially true to music written after the dissolution 
of traditional tonality when music was emancipated from the conventional syntax and 
hence had to look to other systems for coherence. Perhaps it sounds too general to 
define linear time as "the temporal continuum created by a succession events in 
which earlier events imply later ones and later ones are consequences of earlier 
ones” 18 Nonetheless, this definition allows the analogy of time as frames of a film-
roll, with linear time as frames moving from one to the next until the last frame of the 
roll. 
When speaking of musical time, Epstein speaks with emphasis on the issue of 
human experience, stating that "[mjeaningful distinctions concerning musical time do 
not involve objectivity or subjectivity but rather the orders, or varieties, of temporal 
experience created by music".^^ On this ground Epstein concludes by saying that it is 
confusing to speak of objective time because "it implies a time outside of music, 
somehow not experienced".This point, however, should not imply a denial of 
objective time. Surely, one cannot and should not deny the co-existence of musical 
time and objective time. When listening to music, linear time operates in the 
physical world as usual, as it has been and will be, while another kind of time 
口 Ingrid Arauco, "Review of The Time of Music by Jonathan Kramef，. College Music Symposium’ 
vol. 30，no. 1, p. 153. 
Kramer, The Time ofMusic, p. 20. 
Epstein, Beyond Orpheus’ p. 57. 
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generated by the music is simultaneously at force with the person who perceives the 
music. Therefore, time in music can be understood as the interaction between linear, 
physical time and time generated by the music itself in relation to the level of 
perception. 
Epstein then opens up a discussion on "chronometric time，，and "integral 
time，，which, he thinks, are useful distinctions concerning musical time: 
Chronometric time refers to that essentially mechanistic, evenly 
spaced, and in large part evenly articulated time set up within a 
musical measure (and larger units) in the music of the baroque 
through romantic eras (extending by and large into our own era as 
well). Its measurements and demarcations are in the main pragmatic 
and convenient periodizations. 
Integral time, on the other hand, denotes the unique organizations of 
time intrinsic to an individual piece 一 time enriched and qualified by 
the particular experience within which it is framed. The mechanisms 
by which this integral temporal organization is established are 
likewise unique to a given work and must be studied anew in each 
case.2i 
He then concludes with the intention of sharpening the differences between the two 
kinds of time: 
Thus while the chronometric ‘beat，in, let us say, two Mozart piano 
pieces of similar tempo may be similar, the integral organization of 
time by phrase, section, motive, "breath" will be different in each 
piece and cannot be usefully generalized.^^ 
While the two kinds of musical time are well-defined, it might as well 
facilitate our understanding of musical time if chronometric time and integral time 
are compared with the concepts of metrical time and experiential time under the 
general issue of time, both of which have been introduced earlier. It is hard, or 
"confusing" as Epstein has remarked, to speak of objective time since according to 
him, musical time cannot be detached from experience. From this, one might suspect 
20 Epstein, Beyond Orpheus, p. 57. 
Ibid.’ p. 57. 
Ibid., p. 57. 
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that Epstein might query the validity of absolute objectivity. If he inclines towards 
the idea that objectivity cannot stand alone since even the objectiveness of physical 
time has to be perceived by human beings before they can be known as "objective" in 
the human world, then absolute objectivity cannot possibly be absolutely objective. 
In any case, from his writing, chronometric time is distinguished for its "essentially 
mechanistic" nature, which, consciously or unconsciously, leads it to be mingled with 
the idea of being objective or scientific, undisturbed by external factors. When 
interpreted this way, it is close to metrical time. Integral time, on the other hand, 
overlaps with experiential time as both are qualified by experience. Such parallelism 
is made even clearer when the two definitions are juxtaposed. 
For us living within the context of ordinary time (linear time), it would be 
very difficult to imagine time in music as being otherwise 一 "repeatable, reversible, 
accelerating and decelerating, possibly stopping".^^ Musical time can be anything 
abstruse in the parallel existence of "the time a piece takes and the time which a piece 
presents or evokes”for temporal perception in music is not an objective 
phenomenon. As Thomas Clifton puts it, "time is not an independent process but a 
relation between a person and an experienced event".^^ Based on Clifton's notion, 
Kramer proposes that time in music can be interrupted or reordered. In his 
monograph, he envisions a whole variety of musical time including multiply-directed 
linear time, gestural time, non-directed linear time, moment time and vertical time. 
Despite enthusiastic description on Kramer's part, the demarcation among the 
temporalities is sometimes vague. This is perhaps due to the elusive nature of the 
issue. Nonetheless, as contemporary views of time, these temporal varieties are 
worth paying our attention. 
Kramer, The Time ofMusic, p. 17. 
^Ubid., p. 7. 
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Multiply-directed linear time refers to the “temporal continuum in which 
progression is seemingly in several directions at once".^^ Upon elaboration, this 
actually refers to musical time of which "the direction of motion is so frequently 
interrupted by discontinuities, in which the music goes so often to unexpected places, 
！ 27 
that the linearity, though still a potent structural force, seems reordered” In spite of 
the implication of more than one goal or more than one route to the goal, the sense of 
goal-direction is still acute. This is contrary to non-directed linear time in which the 
goal of the music is unpredictable until it is finally reached. Kramer visualizes this 
difference with a graphical analogy of a straight line for goal-directed linear time, a 
meandering line for non-directed linear time, and a multi-dimensional vector field for 
A A 
multiply-directed linear time. 
Gestural time is a kind of multiply-directed linear time of which the logic of 
continuity relies on musical gestures like beginnings, endings and structural upbeats 
instead of the literal successions of events. In some pieces, gestures might appear at 
the "wrong" places, for example, cadences which should bring about closure appear 
at the beginning of the piece. Kramer assumes that through our ability of recognizing 
shapes, we should be able to recognize that the linearity inherent in the piece has 
been re-shuffled with these "wrong" appearances. Gestural time is evoked when 
such interruption is perceived. 
In short, multiply-directed linear time (and subsequently gestural time) is 
"discontinuous time” operating on the basis of linear time?) Moment time (named 
after Stockhausen's moment form), on the other hand, is discontinuous non-linear 
25 Kramer, The Time ofMusic’ p. 6. 
Ibid.，p. 453. 
i”bid.，p. 46. 
^^Ibid., p. 46. 
Ibid., p. 50. Notice the change from "multiply-directed linear time" to "multiply-directed time，. 
This is not infrequent in Kramer's discussion. 
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time for it has "no fundamental linearity and yet the music is still markedly 
discontinuous”.30 At this point, one might find it confusing to speak of discontinuity 
and non-linearity, and also discontinuous linear time and discontinuous non-linear 
time. Initially, we should make it clear that among discontinuity, linearity and non-
linearity, only the latter two are mutually exclusive concepts. Kramer has said that 
"[w]hile linear principles are in constant flux, nonlinear determinations do not grow 
or change，，.31 Discontinuity is neither the equivalent of non-linearity nor the 
antonym of linearity for it can violate not only linear but also non-linear 
implications. If Kramer's ideas were to be presented graphically, linearity and non-
linearity would divide a spectrum into halves, with goal-directed linear time on one 
end. The other end would be vertical time, in which the music is essentially a whole, 
without any proportions or divisions as if it is "the static, unchanging, frozen 
eternity，，.32 Discontinuity would lie between them: 
LINEARITY | NON-LINEARITY 
Goal-directed Discontinuous | Discontinuous Stasis 
linear time linear time j non-linear time (vertical time) 
(multiply-directed j (moment time) 
linear time, | 
gestural time) 
(Non-directed linear time is not included in this diagram as Kramer did not specify its relation to 
discontinuity.) 
Figure 1. Kramer's proposed correlations between linearity, discontinuity and 
nonlinearity 
Moment time is evoked by moments which are lined up one after another. As 
temporal blocks in juxtaposition, moments contribute to the larger structure of the 
Kramer, The Time ofMusic, p. 50. 
31 历 以 , p 21. 
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work. On closer investigation, each moment is a closed system, "individual and self-
regulated, and able to sustain an independent existence，’.]� Thus, the music is very 
likely to be "set off by discontinuities"^^ when the musical parameters change 
abruptly from one moment to the other. This is the unique way music in moment 
time develops, as opposed to linear development associated with the traditional 
repertoire. 
Autonomy leaves each moment "concentrated on the Now — on every Now 
—as if it were a vertical slice dominating over any horizontal conception of time，，.35 
Every moment also has its own stasis. While the static vertical time relies on one 
stasis throughout the music, moment time has several occurrences of stasis and is 
thus not totally static. Compositions featuring moment time do not begin but start 
and they do not end but stop. Here "end" and “stop，，should not be overlooked as 
loose synonym of each other. Rather, their subtle difference should be taken care of 
seriously. "Ending" implies that a goal is reached or fulfilled when music comes to 
the last part and finishes off, which is to say music has moved in a direction to 
achieve that goal. "Stopping" does not necessarily require any goal to be reached or 
fulfilled. Such kind of music usually impresses audience with its absence of 
direction and fulfilment of goal, but to provide a "satisfactory ending’，is unnecessary 
for music in moment time. To conclude, the essence of moment form is to convey a 
time sense "which ha[s] always already begun and [is] always ready to continue 
further，，.36 
In explaining moment form as open form, Karl H. Womer remarks that "they 
[open forms] must imply as a consequence the composition of works which have 
32 Kramer, The Time ofMusic，p. 7. 
33/6/W.，p. 207. 
^Ubid., p. 50. 
35 Karl H. WOmer, Stockhausen: Life and Work’ p. 47. 
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unending duration，，^ It is not clear what Womer implies by "unending duration". 
Does he mean that compositions will last for infinite duration in reality? At any rate, 
it is definitely not Stockhausen's intention that actual performances of works of 
moment form do not come to an end. Since moment form starts and stops “with the 
‘ notion of caesurae which bound a duration whose character is that of an excerpt from 
a continuum",^^ such performances should not be interpreted as infinite in duration. 
The visit to Japan had provided Stockhausen with an opportunity to examine 
closely the oriental perspective of time. Recalling his trip to Japan in an interview, 
he refers to the No theatre and gagaku music as "much slower and longer events than 
we [Europeans] ever would admit’’.39 These Japanese art forms unfold at paces so 
slow that they gave him the impression of time frozen in the present. This kind of 
musical time is precisely what moment form tries to convince. Stockhausen ascribed 
the slowness of the Japanese theatre and court music to the operation of more 
"octaves" at the fast and slow regions (but not much in the middle region) of the 
Japanese time-scale. In other words, the Japanese experiences much longer duration 
in the slow end and much shorter duration at the fast end of temporality. Though 
seemingly objective, Stockhausen's perception of the Japanese time-scale was set 
against his own cultural background and personal experience, and thus the so-called 
slowness corresponds to the subjective "experiential time，，rather than the objective 
"metrical time，’ of Epstein's theory. His experience is, therefore, much in line with 
Epstein's emphasis on human experience in temporal perception. 
Messiaen was also inspired by the No theatre which illustrates well the 
difference between European and Oriental perception of slow tempi: 
W6mer, Stockhausen: Life and Work’ p. 107. 
Ibid., p. 108. 
109. 





[I]n lands of the Far East, [unusually slow tempi are] perfectly well 
understood and also applied. The performances of the "No" in Japan, 
for example, take a whole day and people accept that. For instance, 
ten minutes can elapse before the principal actor, the "Shite", has put 
his foot to the floor on-stage 一 and people wait —. That would 
disconcert a European, but not a Japanese. He finds that perfectly 
normal,� 
Messiaen admits that his music is not essentially European in outlook; the use of the 
unusually slow tempi is oriental in basis. Besides, his rhythmic language owes much 
to the set of Hindu rhythmic formulae recorded in Lavignac's Encyclopedic de la 
Musique. Of these, the rhythmic pattern ragavardhana has led him to new treatments 
of augmentation/diminution, non-retrogradable rhythms, added values and eventually 
"durees chromatiques" and interversions — gems of Messiaen，s rhythmic 
innovations. 
Messiaen first came across Hindu rhythms in the 1920s when he was a 
student at the Paris Conservatoire. There, he also studied Greek rhythms under 
Marcel Dupre, his organ professor who taught him improvisation on Greek rhythms, 
and from Maurice Emmanuel, his history professor who gave a year-long course on 
Greek meters. Throughout his life, Messiaen has never given up his research into 
rhythms. These include the arsis and thesis of Gregorian chant, the use of accents in 
the works of Mozart ("the greatest rhythmician in classical music"), and the 
"perpetual undulation" shaped by Debussy/^ Messiaen also studied what he called 
"rhythmic characters" in relation to Stravinsky's Le sacre du printemps. Much of 
these efforts find their way into Technique de mon langage musical (1942) and Traite 
de rythme, de couleur, et d'ornithologie (1994). 
40 AlmutRSBler, Contributions to the Spiritual World of Olivier Messiaen, p. 99. 
41 Claude Samuel, Olivier Messiaen: Music and Color’ pp. 69-70. 
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True to every composition of Messiaen is his passion for time; as he puts it, 
"time has always been at the center of my preoccupations’，.^ 】 For Messiaen, 
composers can have better understanding of time than philosophers because they do 
not simply observe time but are actively involved in the creation of time: 
By means of his rhythms, he can chop up Time here and there, and 
can even put it together again in the reverse order, a little as though he 
were going for a walk through different points of time, or as though he 
were amassing the future by turning to the past, in the process of 
which, his memory of the past becomes transformed into a memory of 
the flUurc 43 
By the "chopping up of Time", Messiaen could have referred to two issues. First of 
all, it might refer to the compositional process in which the composer's inspiration of 
a piece needs not start with the beginning of the piece. His first conception might be 
a section in the middle of that piece; he might be working simultaneously on several 
sections of the piece; or he might revise previous sections when the piece has almost 
come to its close. All these illustrate that the compositional process, unlike the 
growth of a plant, for instance, need not follow a logical sequence. Secondly, the 
composer can deliberately alter time with the design of musical structure. The more 
extreme cases are the "blocks" in music of moment form and minimal music which 
evokes the stasis of vertical time. Time can, therefore, be altered in the abstract sense 
in as many ways as each composer wills it to be. Nevertheless, Messiaen，s unique 
contribution to time can only be grasped by focusing on the techniques of musical 
time. These can be found in his writings, both verbal and musical 
42 Samuel，Olivier Messiaen: Music and Color, p. 34. 
ROBler, Contributions to the Spiritual World of Olivier Messiaen, p. 41. 
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Chapter Two 
The Music of Time 
Back in the late 1920s with Le Banquet celeste, an organ work of twenty-five 
measures in all, Messiaen has already taken on a new attitude towards the concept of 
time. With its rather short duration of just about six minutes at the speed assigned by 
Messiaen himself, the work is remarkable for testifying new dimensions of 
temporality with its slowness. Originally, Messiaen did not state the speed and the 
music was written in 3/4 time. Noticing that organists were playing at a tempo much 
quicker than he had intended, upon the second edition of 1960, Messiaen doubled the 
note-values and indicated at what speed he definitely wanted the music to be played. 
The slowness of Le Banquet celeste announces its significance as early as when the 
first chord comes into place, with this single sonority extending up to seven 
seconds.44 This challenges what Stockhausen refers to as the time-scale of European 
culture by magnifying its very slow end. Roger Nichols even claims that: 
What Messiaen has done, at the age of 17, is more radical still: he 
forces us to rethink our notion of time, so that we hear the logic of 
harmony and melody but without feeling ourselves tied to a mundane 
beat.45 
Apart from its sheer slowness, the layout of Le Banquet celeste also illustrates 
Messiaen's attempt in approaching the slow end of temporality. Marked by distinct 
statements of the opening theme, the lengths of the three sections (bs 1-4, 5-11, 12-
25) of Le Banquet celeste are in the proportion of 4 : 7 : 14, with each section 
doubling the length of its previous section. Each expansion delays the ensuing 
recapitulation of the opening theme and this adds to the slow tempo of J^  = 52 (as 
44 Roger Nichols, Messiaen，p. 10. 
45 历/W., p. 10. 
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indicated by Messiaen) and 3/2 time in slowing down the musical time to an 
unprecedented extent. 
An image of the unchanging is very much in place. Messiaen has tried to 
shade his music with a tinge of eternity by a lengthy final chord. This is prepared by 
repetitions of in the melody starting from the latter half of bar 22. The initial 
pair of lasts two crochets (1+1). Subsequent pairs expand to (2+1), (1+2)， 
(3+2) crochets until the final appearance in bars 24-25 reaches 8 crochets (2+6). This 
chord, with its lengthy duration emphasized by a fermata and markings of rail, molto 
and long, is the most extreme case of static temporality in Le Banquet celeste. Its 
profoundness (borrowing from Messiaen's indication oV'trhprofoncT) also gives an 
apt expression of what Epstein refers to as an "undifferentiated continuum". 
(a� T r e s lent, extatique (J'=52) 
� ) (lointain, 一 “ ^ ^ 
y I II„V 丨 ， ’ I '1 'I I 
MANUEL< legatUsimo 
l U v t f i i " I 丄 J 1'」 
(b) 
Ran. Rail, molto ilong) 
< pp 
( 均 l � j . � j i " 
J ， 丨 - - 1 I 一 II 
^f (Ped： _t ir .Pos. , +bourdon 8, PP 
(plus long) soubasse 16 et bourdon 32) 
(tres profond) 
Example 1. Beginning and ending of Le Banquet celeste 
46 Epstein, Beyond Orpheus, p. 55. 
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Le Banquet celeste was Messiaen's initial attempt to explore different 
dimensions of temporality. That was 1928 when Messiaen was still a teenager. In 
the years to come, Messiaen continued to dwell on this issue of time. It appears not 
only in the musical context but also as titles of works, and as part of Technique de 
t 
mon langage musical and the extended Traite de rythme, de couleur, et 
d*omithologie. 
When asked to name a work which mentions the time element in its title, one 
might immediately think of Quatuor pour la fin du Temps (1940-1). Messiaen was 
in the camp for prisoners-of-war when he wrote Quatuor. Robert Sherlaw Johnson, 
quoting from Messiaen's conversations with Antoine Golea, points out that the work 
is related to Apocalypse, though it is not intended as a commentary on it^^ The point 
of departure for the work is "the vision of the Angel in the Apocalypse 'who lifted up 
his right hand towards heaven, and swore an oath . . . that there should be no more 
Time，(Apoc. 10: 5. 6)，’ The text was inscribed on the score of Quatuor, and other 
passages from the Book of Revelation concerning time and eternity had been 
included in the preface to Quatuor (excluding the passages shown in italics): 
1. And I saw another mighty angel come down from heaven, 
clothed with a cloud: and a rainbow was upon his head, and 
his face was as it were the sun, and his feet as pillars of fire: 
2. And he had in his hand a little book open: and he set his right 
foot upon the sea, and his left foot on the earth, 
3. And cried with a loud voice, as when a lion roareth: and when 
he had cried, seven thunders uttered their voices. 
4. And when the seven thunders had uttered their voices, I was 
about to write: and I heard a voice from heaven saying unto 
me. Seal up those things which the seven thunders uttered, and 
write them not. 
5. And the angel which I saw stand upon the sea and upon the 
earth lifted up his hand to heaven, 
47 Robert Sherlaw Johnson, Messiaen’ p. 61. 
Ibid； p. 61. 
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6. And sware by him that liveth for ever and ever, who created 
heaven, and the things that therein are, and the earth, and the 
things that therein are, and the sea, and the things which are 
therein, that there should be time no longer: 
7. But in the days of the voice of the seventh angel, when he 
shall begin to sound, the mystery of God should be finished, 
as hath declared to his servants the prophets.奶 
Nichols suggests that Messiaen dedicated Quatuor to the angel because the 
angel's prophecy had been fulfilled by the "endless boredom” of the camp. At first 
sight I find this interpretation of "the end of time，，as "endless boredom" rather 
awkward. The angel's prophecy should be something more welcoming and 
delightful than the "endless boredom" faced by the composer being held in captivity. 
In any case, the captivity gave Messiaen ample time to compose Quatuor. After all, 
the Germans allowed him to do so, and thus composing had become his main 
occupation. Nichols sees Quatuor as a work of huge time input in addition to 
craftsmanship by saying that "[c]ertainly the two accompanied solos for the stringed 
instruments and the third movement for clarinet alone cannot be appreciated by, 
could not have been written by a man in a hurry". 
Contrary to the first interpretation, Nichols relates the second meaning of 
Quatuor to the technical aspect of music. He proposes that bar-lines of fixed 
duration obstruct the flow of metrical irregularity in new music and reminds us that 
"bar-lines are often no more than aids to ensemble and a means of reducing 
accidentals，，.It is undesirable to conform when the rules are no longer applicable. 
Johnson's quote clearly shows Messiaen's desire for change in the fundamentals of 
conventional musical time: 
49 Revelation 10:1-7 (King James Bible, version, 10出 edition), quoted by Anthony Pople in 
Messiaen: Quatuor pour la fin du Temps, p. 12. 
知 Nichols, Messiaen’ p. 29. 
Ibid” p. 29. 
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He [Messiaen] also points out that the title — "Pour la Fin du Temps" 
—has a double meaning, for it also expresses his desire for the end of 
musical time based on the equal durational divisions of classical 
music.52 
The ten-movement Turangalila-Symphcmie，composed between 1946-8，also 
touches on the issue of time in its title. Turangalila is a compound word. In 
Sanskrit, Turanga refers to “the passage of time，，/� “the time which runs like a 
galloping horse, or time which flows like the sand in an hourglass, as well as 
movement and rhythm”.54 Lila refers to “‘play，，‘sport，or ‘amusement，... a ‘play, 
in the sense of divine action on the cosmos; that is, the acts of creation, destruction, 
reconstruction, and the play of life and death” This work, together with Harawi 
(1945) and Cinq rechants (1949)，forms the Tristan trilogy. But unlike Wagner, 
Messiaen has mystified the Tristan myth by surreal symbolism, so that a surreal 
dream world without time and causality is brought forward. In “Jardin du sommeil 
d，amour’，("Garden of Love's Sleep"), Tristan and Yseult are enclosed in a deep 
sleep. To express that time is forgotten and the two lovers are outside time, Messiaen 
assigns rhythmic chromaticism to two superimposed strands played by the temple 
blocks. The first temple block starts with a duration of forty-eight semiquavers and 
progresses towards shorter intervals, as if converting the future into the past. The 
second temple block starts with seven semiquavers and progresses towards longer 
durations, as if going from the present to the future. As part of the music based on 
the expansion of the "love theme”，these journeys of time in contrary directions 
depict the timeless love of Tristan and Yseult which can transcend to God's love for 
man. The destruction suggested in “lila” brings about the death of the two lovers, but 
52 Johnson, Messiaen, pp. 61-2; quoting from Antoine Golea, Rencontres avec Olivier Messiaen, pp. 
64-5. 
53 Nichols, Messiaeriy p. 44. 
54 Johnson, Messiaen, p. 83. 
Ibid，p. 82. 
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in death they are united in love. The love of God for man is also expressed through 
the death of Christ on the Cross; both acts of love are expressed through fatality and 
are thus beyond the limitation of time. 
With Messiaen's Reveil des oiseaux of 1953, the element of time sneaks not 
into the title of this work but into its structure: 
It's about an awakening of birds at the beginning of a spring 
morning; the cycle goes from midnight to noon: night songs, an 
awakening at four in the morning, a big tutti of birds cut short by the 
sunrise, forenoon songs, and the great silence of noon. 
The work is intended to depict activities of birds in the passing of clock-time, but it is 
only an allusion as Reveil des oiseaux does not take twelve hours to perform. I prefer 
to describe the twenty minutes or so of music as a "representation" rather than a 
"compression" of the clock-time passed with the activities of birds as the latter might 
imply a rigid scheme of conversion. According to Johnson's analysis, sections and 
cadenzas of Reveil des oiseaux constitute a symmetrical structure and the relative 
durations on the left and right sides of the symmetry are in the ratio of 3 :1. On the 
left are sections devoted to the hours before dawn, and on the right are the eight 
hours from dawn to noon. What Johnson has not included in his discussion is that 
this ratio does not correspond to reality of the clock-time, as the four hours from 
midnight to dawn is represented by music that lasts thrice the duration of the music 
depicting the eight hours from dawn to noon. 
Commissioned for a large orchestra, Chronochromie received its premiere in 
I960. Like Turcmgalila, Chronochromie is also a compound word. In Greek, kronos 
means "time" and chromie, from the root-word kroma, refers to "colour". With 
Samuel, Olivier Messiaen: Music and Color, p. 131. In his analysis of lUveil des oiseaux, Johnson 
suggests that the piece follows a symmetrical structure QJessiaen, pp. 121-22.) Nichols, on the other 
hand, suggests that Messiaen concentrates on three places: the birds' awakening at 4 a.m., the ensuing 
tutti, and the birdsongs in the course of the morning. (Sleeve-note of a 1996 recording conducted by 
Pierre Boulez peutsche Grammophon 453 478-2].) 
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regard to the interaction between time and colour in Chronochromie, Johnson points 
out that “[o]nce the transformation of birdsong into an artist's simulation of nature is 
accepted, the Epode [in Chronochromie] becomes a ‘colouration，of a long duration 
of time which balances the durations defined by the different ‘colours，or 'modes' of 
the Strophes and Antistrophes” Johnson treats the various temporalities perceived 
in different sections of Chronochromie as different colouration of duration. 
Juxtaposition of materials is also a prominent feature of Chronochromie. It is very 
likely that Messiaen has purposely done so to create another kind of musical time. 
Likewise, in the Epode, he attempts to convey the time of infinity, which might be 
closest to his idea of eternity. 
Messiaen perceived an enlarged Greek triad when he composed 
Chronochromie. Instead of just three parts as of the traditional layout, there is a total 
of seven — Introduction, Strophe I, Antistrophe I，Strophe II，Antistrophe II，Epode 
and Coda. The enlarged layout falls into the scheme of paired-up repetitions. Thus, 
the whole work can be interpreted as comprising a framing Introduction and Coda, 
and interlocking pairs of Strophes I and II and Antistrophes I and II. In traditional 
Greek drama, the Strophe and the Antistrophe are closely locked together. Such 
relation is not established in Chronochromie. Rather, Strophe I correlates with 
Strophe II，and likewise Antistrophe I with Antistrophe II. That leaves the Epode an 
oddity. However, according to Paul Griffiths, the Epode also splits into two sections, 
58 
for ‘‘[t]here is one point of thinning and restart just before the halfway stage” 
57 Johnson, Messiaen’ p. 161. 
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> linear time 
Figure 2. Seven-part structure of Chronochromie in linear time with 
corresponding pairs linked 
When Messiaen alters the form of the traditional Greek triad, he might have 
the least of intention to preserve the implication behind the authentic arrangement. 
The reverse could also apply: he might want to do away with the established 
correlation between the Strophe and the Antistrophe. Therefore, he introduces a 
derivative of the Greek triad. In any case, it should never be taken for granted that a 
structure borrowed from another genre of arts should always appear intact in the new 
genre. 
When comparing the corresponding sections, exact repetitions of materials 
are rare, and thus Griffiths says the paired sections are only "replays" of earlier 
sections.59 Nevertheless, they are similar enough to arouse reminiscence. Thus, 
when the music moves from Antistrophe I to Strophe II instead of going directly to 
the concluding Epode as in the original form of the Greek triad, we can interpret in 
the abstract sense of time {not the physical sense) that the music reverts to Strophe I. 
Likewise at the Coda, the music paradoxically reverts to the Introduction. In linear 
Paul Griffiths, Olivier Messiaen and the Music ofTime’ p. 193. 
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clock-time, the music has indeed gone through all seven sections, but in the abstract 
sense of time it moves back instead of forward to where it started. Along this line of 
thought Griffiths proposes that Messiaen creates a new perception of time through 
repetition: 
、 
Hence Messiaen's customary presentation of his music in repetitive 
forms, where the absence of development is unashamedly celebrated, 
as well it might be, since it is the absence of development 一 the 
dislocation from a forward-moving time sense 一 that gives Messiaen 
the means to offer new experiences of time: experiences of great 
slowness or great speed, experiences of time reversing itself or 
circulating in repetition, experiences of time disposed in the irregular 
impulses of changing time signatures and mixed values. 
The Epode is significant in terms of instrumentation. Each string player 
manages a part in the counterpoint in contrast to the "background music" of long 
trills, extended chords or occasional rapid runs in the Strophes and Antistrophes. 
Such exclusiveness gives the impression that the Epode is meant to compensate the 
accompanying role of the string section in the other six movements.^^ 
In his dialogue with Samuel, Messiaen argues against the misunderstanding 
evoked by the eighteen-part counterpoint of birdsongs. With reference to the so-
called "confused hubbub,，，he says: 
[It] is not the goal, but it is the impression of the instrumentalist in the 
middle of the orchestra 一 a vantage point unfavourable for listening 
— a s well as that of an audience member who, although well placed 
in the concert hall, doesn't listen properly.^^ 
From his perspective, he might believe that the instructions on the first page of the 
Epode are clear enough to avoid misinterpretation: 
[I]t is vital to avoid giving the impression of inextricable confusion at 
a single dynamic level. Certain birds must burst suddenly into the 
day-light and then return into the shadows.^ ^ 
59 Paul Griffiths, Olivier Messiaen and the Music of Time，p. 192. 
恥 Jbid.’ p. 243. 
Nichols, Messiaen, p. 63. 
62 Samuel，Olivier Messiaen: Music and Co/or’ p. 133. 
Nichols, Messiaen, p. 65. 
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This finely knitted fabric of French birdsongs "marks an extreme of stasis in 
Messiaen's music"' ' Griffiths says "[t]ime stops because the forward movement of 
the music thoroughly baffles any attempt to comprehend it: there is no direction here, 
only a tissue of motivic connections operating horizontally and vertically, forwards 
and backwards” 65 This is close to the temporality conveyed in Stockhausen's 
moment form, in which the "concentration on the Now — on every Now — as if it 
were a vertical slice dominating over any horizontal conception of time and reaching 
into timelessness, which I [Stockhausen] call eternity . . takes over. This 
becomes the eternity of the unchanging with no beginning and ending, existing 
beyond time, in which Messiaen could closely portray eternity and thus paying his 
ever fervent respect to God the Almighty. 




The Technique of Musical Time 
As early as in 1941，Messiaen presented a “petite theorie de mon langage 
rythmique" in the preface to Quatuor pour la fin du Temps. This "little theory of 
rhythm" explains the use of added value (“la valeur ajoutee"), 
augmentation/diminution ("les rythmes augmentes ou diminues"), non-retrogradable 
rhythm ("les rythmes non r^rogradables") and rhythmic pedal ("la pedale 
rythmique") in Quatuor. A year later, in 1942，Messiaen expanded the "petite theorie 
de mon langage rythmique" into Technique de mon langage musical, a treatise with 
whole chapters discussing the rhythmic devices used in Quatuor. Ample musical 
examples taken from the more characteristic works of Messiaen supplement each 
chapter. 
Technique introduces added value, augmentation/diminution and non-
retrogradable rhythm as derivations from the Hindu rhythm ragavardhana, number 93 
in Sharngadera's table of hundred and twenty decT-talas. Ragavardhana is made up 
of three quavers and a dotted minim, with a dot added to the second quaver (Example 
2). When the pattern is reversed and with the dotted minim broken down into three 
crochets, the quavers can be interpreted as the diminution of the crochets (fragment A 
in Example 3). According to Messiaen, the inexactness caused by the added value by 
the dot "opens to us a new perspective of augmentation or diminution (by addition or 
withdrawal of the dot)” The group of three quavers (fragment B) is in itself a non-
retrogradable rhythm, i.e. a pattern reading the same both forward and backward. 
Wdmer, Stockhausen: Life and Work, p. 47. 
67 Messiaen, Technique de mon langage musical (English version), vol. I, p. 15. 
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A + 
ragavardhana 三 • 「 • • 厂 • [| • 「 兰 • 厂 II 
‘ ~~I I I 
Example 2. Example 3. 
As a favourite rhythmic formula of Messiaen, ragavardhana has appeared not 
only in Quatuor but also in Chants de terre et de del (1938)，"L'Ange aux parfums" 
(with the last value shortened), "Amen de la Consommation" and "Piece en trio", 
among others. Johnson has pointed out that the overall proportion of "Par Lui tout a 
ete fait’’ from Vingt regards sur Venfant-Jesus (1944) is also modelled on it. More 
importantly, ragavardhana provides the impetus for other innovative treatments of 
rhythm: 
First, it is possible to add to any rhythm whatsoever a small, brief 
value which transforms its metric balance; second, any rhythm can be 
followed by its augmentation or diminution according to forms more 
complex than the simple classic doublings; third, there are rhythms 
impossible to retrograde.^^ 
With regard to the addition of a small value that transforms metricality, there can be 
added value by a rest, by a note and by a dot as in ragavardhana. The concept of 
augmentation/diminution is extended to include cases seldom come across in the 
past, for instance, the addition of a quarter of a value, the withdrawal of two-thirds of 
a value, to name only a few. 
胡 Messiaen, Technique de mon langage musical (English version), vol. I, p. 15. 
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TABLEAU DE QUELQUES FORMES D'AUGMENTATION 
OU DIMINUTION D'UN RYTHME 
SS4 a^t 
TABLt' OF SOME FORMS OP AVOMKNTATION TADELLB KINIGSR t'OHIUKN DSR YEROROSSEHUNO 
OR DIMiyUTlON OP A RHYTHM ODER YERKLEINERVNQ SINES RlfYTUMUS 
, Augmentation | VcrgrosseruHi,' Diminution | Verklcinerung 
a^ ut^ du ,uart dos “ ） ^ ^ ^ 广 ” � _ 
addition uf a quarter of thu values: “ withdrawal of a f i f t h of the values: 
Hinzuriig^ un^ eines Viertels dur Werle ： Weg^nahme eines Funftels der Werte : 
1>) ajout du tiers dcs i _ _ | .. - M >») rot rail du quart des - ,, I m-c- || 
valeurs: � �^^——B valcurs: hf � [ I � � � II 
addition of a third of the valuen: withdrawal of a quarter of the values: 
HiiuufUgung eine» Drittels der Werte: Wegnahme eines VierteU der Werto： 
c)趙u令a货£)n)“tid h r ~ p � I � • ^^^ f r I' f l � ^ ^ 
uddition uf the dot: (or addition of half the values) withdrawal of the doUor withdrawal ofa third of the values) Hinzufigungdes Punktes :(odcr ilinzufugvin^  der Halfte der Wei.� WeK^ahme des Punktes: (oder Wcgnahme eines DritteU der 
d) auffmcntution classiquc：, , - 口 diminution cUissiquq .p- i , . _——U 
^ ( 二 = • 丨 一 「 i � p 目 
classic au^rnvntuiiomfor add titan o/iAc vuluv：^ to tkt.wsehv�i classic diMtnution: (ar wiiAdrawal of half the values) 
Klassischo Vergrbsserung： (oder Hinzufugun{； der Werte zu sich Klassischo Verkleinerung.Mer Wegnahme der Halfte der Werle) 
e) ajout du double dcs 「細肩 , | •. H «) retrait des % dcs f " . 丨 r f m H 
valeurs ： I � f � I � [！� II valeurs: 丨厂 j � 丨 � • T � II 
addition of twioe the values： withdrawal of tivo-thirds of the values： 
Hinzufigun^ r des Doppelten dep Werte: Wegnahme von zwei Drittein der Werte: 
f) ajout du triple des \ • •_^ 丨,, ^ .j H �)retrail dea \ des i .. « fj \ m m m I valeurs： � [ F — — v a l e u r s : I � f \ 
addition of three times the values .- withdraival of three-fourths uf the values: 
Hinzufugun^ des Dreifachon der Werte： Wegnahme von drei VierteJn der Werte： 
g.) quadruple des ^ des 「 ^ ^ ^ ^ ^ 
addition uf /our timex the values： 厂 withdmtval of fuur-fijlhs of the values: 
Hinzufii^ nii dus Vierf&chen der Werte： Wof^ nahnie von vier Funfioln der Werta: 
A.L. 20.227 
Example 4. Different forms of augmentation or diminution of a rhythm 
(Technique, Ex. 24/9 
The above-mentioned augmentation or diminution involves the change of 
values in a rhythmic pattern. In addition, the change of value is simple and instant; 
the original pattern does not take on a long-term transformation to become a new 
pattern. But augmentation and diminution can be realized in progressive addition or 
subtraction of values. A short duration is added to a single value; the same duration 
is added to this sum, and this addition repeats itself. Similarly, the constant 
withdrawal of the same short value from a long duration gives rise to a progressive 
diminution. This idea of accumulation (or withdrawal) of short values has combined 
the idea of expansion of values (or contraction) from augmentation (or diminution) 
and the addition (or subtraction) of extremely short durations in added values. This 
rhythmic chromaticism was later called "durees chromatiques" in Mode de valeurs et 
的 Also appearing in Traite de rythme, de couleur, et d'ornithologie, vol. II’ p. 49. 
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d'intensites (1949). It was already realized in Vingt regards, which is unique for its 
multiple use of rhythmic chromaticism, only that it carried a different label.?� 
Since 1949, Messiaen had been exploring a style approaching serial music. 
For two years, his style experienced drastic change, but his rhythmic language 
persisted. In 1950, he touched on the technique of "interversions" and applied it to 
He de Feu n and to Livre d，orgue a year later. After these so-called experimental 
years, Messiaen turned to birdsongs. Messe de la Pentecote (1950), which brought 
together birdsongs and the return of "durees chromatiques", comes first. This is 
followed by a flow of works involving extensive use of birdsongs: Le merle noir 
(1951), Reveil des oiseaux (1953), Oiseaux exotiques (1956), Catalogue oiseaux 
(1956-8) and Chronochromie (1960). Central to these works is the idea of reverting 
to nature — in many ways regarded as Messiaen's reaction to or even compensation 
for the "mechanical style，，of the experimental years. 
Messiaen's music is often built on the addition of values. Small and 
insignificant as they might seem, Messiaen has tried to ensure that they are not 
overlooked or misinterpreted. He thus puts much emphasis on the exactness of his 
notation: 
I pause to specify that in my music, and in all the examples of this 
treatise, the values are always notated very exactly; hence, whether it 
is a question of barred passages or not, the reader and the performer 
have only to read and execute exactly the values marked.，、 
With "Soixante quatre durees" from Livre d'orgue, Messiaen highlights the 
significance of small values by permutating a series of sixty-four demisemiquavers. 
He hopes that the piece can stimulate the listener's awareness of these small values: 
70 Different forms of rhythmic chromaticism are referred to as "valeurs progressivement accelerees" 
and "valeurs progressivement ralenties" instead of "durees chromatiques". (See pp. 57-58 for more 
details.) 
71 Messiaen, Technique de mon langage musical (English version), vol. I，p. 14. 
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Many musicians do not recognise half long or half short time-values 
whenever they exceed the simple arithmetic divisions in one direction 
or the other. And the small differences between two long note-lengths 
are even more difficult to hear. I have ventured to bring us a step 
forward in this field, by writing the “64 durees" . . . If I can think of 
them, read them, play them, if I can hear all 64 of them, with all their 
differences, then so can others, too , . . 
With his unique approach, Messiaen proposes that rhythm can be generated 
by addition and not only by division. This has been proved possible by the rhythmic 
innovations of added values, augmentation and symmetrical permutations, which 
hold in common the addition of values brief in duration. This idea of addition was 
emphasized in his speech on the birth of rhythm delivered at the "Conference de 
Bruxelles" in 1958. Messiaen makes it clear that his perception of musical time is 
based on beats that come one after the other rather than on the division of something 
pre-exi stent: 
Let us not forget that the first, essential element in music is Rhythm, 
and that Rhythm is first and foremost the change of number and 
duration. Suppose that there were a single beat in all the universe. 
One beat; with eternity before it and after it. A before and an after. 
That is the birth of time. Imagine then, almost immediately, a second 
beat. Since any beat is prolonged by the silence which follows it, the 
second beat will be longer than the first. Another number, another 
duration. That is the birth of Rhythm^^ 
Messiaen，s perception of musical time is the crystallization of his faith and his study 
of Hindu rhythm. At the conferring of the Praemium Erasmianum on June 25, 1971 
in Amsterdam, he emphasized the significance of time in the physical world and in 
religion: 
First of all, I love time, because it's the starting-point of all creation. 
Time presupposes change (and therefore Matter) and movement (and 
therefore Space and Life). Time makes Eternity comprehensible to us 
by contrasting with it ？斗 
RoBler, Contributions to the Spiritual World of Olivier Messiaen, p. 149. 
73 Johnson, Messiaen, p. 32. 
RaBler, Contributions to the Spiritual World of Olivier Messiaen, p. 40. 
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The kind of musical time that he advocates is associated with "the dissolution 
of time，，inspired by the Bible. With Quatuor pour la fin du Temps, dedicated to the 
angel who announces the end of time, he has tried to portrait such a scenario. 
Conventionally, musical time is associated with metricality, replete with its logic of 
division. To establish a new order of musical time would mean to write music that 
"eschews repetition, bar-lines and equal divisions, and ultimately takes its inspiration 
• ” 75 
from the movements of nature, movements which are free and unequal in length". 
The ametric nature of Hindu rhythm is perhaps closest to this ideal. 
Hindu rhythm is indeed an important point of departure for Messiaen's 
technique, which advocates an order of musical time that bows not to the tyranny of 
metricality. Summarized in Technique de mon langage musical and Traite de 
rythme, de couleur, et cTornithologie, such innovations open up other possible 
perceptions of musical time. The reversibility of time, for instance, is tried out with 
retrogrades and non-retrogradable rhythms. Perhaps the ultimate goal is to let music 
unfold according to the blueprint laid down by the composer, thus maintaining 
control and yet avoiding an impression of active human intervention in the music. 
75 Nichols, Messiaen’ p. 21. 
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Polyrhythm and Rhythmic Pedals 
Of the nineteen chapters in Technique de mon langage musical，six chapters are 
devoted to rhythm, among which the discussion of "polyrhythm and rhythmic 
pedals" (Chapter VI) is the most elaborate and detailed. The topic is treated under 
seven different sub-headings:^ 
(1) superposition” of rhythms of unequal length; 
(2) superposition of a rhythm upon its different forms of augmentation and 
diminution; 
(3) superposition of a rhythm upon its retrograde; 
(4) rhythmic canons; 
(5) canon by the addition of the dot; 
(6) canon of non-retrogradable rhythms; and 
(7) rhythmic pedal. 
These sub-headings are self-explanatory. With the singleton exception of "rhythmic 
pedal", all of them involve either superposition or canonic treatment of rhythms: 
All the rhythmic forms detailed in the preceding chapters [in 
Technique] are constantly mixed in practice. It is also interesting to 
superpose them, and we arrive thus at a rather thorough 
polyriiythm.78 
The issue of time in relation to polyrhythm and rhythmic pedal can be understood in 
two ways, depending on the approach of our analysis. On the one hand, the 
superposition of rhythmic patterns produces an overall rhythmic irregularity that 
blurs obvious and predictable downbeats. Musical time deviates from the 
conventional treatment based on division when metricality is not remarkably strong. 
On the other hand, augmentation combined with superpositions, canons and rhythmic 
76 The names and the order of appearance are in accordance with Technique de mon langage musical. 
” "Superposition" is not standard English. “Superimposition’，seems to be a better translation. 
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pedals decelerates the flow of musical time by expanding note-values. (In the same 
way, diminution accelerates the flow of musical time by contracting note-values.) In 
"canon by the addition of the dot", for example, whenever the dot increases a 
duration by half of its value, the ending of this pattern is delayed accordingly. A 
comparison of the time interval between voices at the beginning and that at the end of 
the canon shows a significant difference; more time lapses between the closing 
voices. This illustrates how the added values slow down the flow of musical time. 
Two levels of musical time are at force within the canon: time that flows at a 
normative rate in the original pattern and time that slows down as the music unfolds. 
More extreme temporal fluctuations are likely to be found in "superposition of a 
rhythm upon its different forms of augmentation and diminution" in which durations 
can expand in one bar and contract in the next, bringing about frequent decelerations 
and accelerations in the flow of musical time. 
Superposition of rhythms of unequal length 
In the early part of his career, Messiaen shows a distinct predilection for the 
"superposition of pedals of unequal length". In "Le Verbe，，，for example, a pedal of 
ten semiquavers is superimposed on one of nine semiquavers and the original 
combination recurs only at the tenth bar and its multiples. 
Messiaen, Technique de mon langage musical (English version), vol. II, p. 22. 
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Example 5. "Le Verbe’，from La Nativite du Seigneur 
This superposition of rhythmic pedals unfolds new combinations of sounds 
with an economy of thematic, harmonic and rhythmic materials. With only two 
different patterns, irregular rhythmic patterns that help distort the otherwise regular 
musical time one created. However, the effect varies with the complexity of 
materials in hand. As in "Le Verbe", the "irregularities" give way to the constant 
repetition of a simple melody (G-Bb-A-C#) and its grouping of 3+3+2+2 
semiquavers. As Nichols has pointed out, the listener can readily predict the music 
and therefore might fail to experience the excitement suggested by Messiaen's 
markings of "crescendo molto" and "rallentando molto” 
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Superposition of a rhythm upon its different forms of augmentation and 
diminution; Superposition of a rhythm upon its retrograde 
The "superposition of a rhythm upon different forms of augmentation and 
diminution" and the "superposition of a rhythm upon its retrograde，，?； (see, for 
example, "L'Ange aux parfums") can be understood as more specified kinds of 
"superposition of rhythms of unequal length". Even though the techniques of 
augmentation and diminution create rhythms of unequal lengths, they share the same 
origin and remain closely related to one another. As a result, the engaging fabric of 
polyrhythm also becomes highly unified. In Example 6 (Technique, Ex. 42)， 
augmentation and diminution of a unifying pattern are set against an ostinato of 
crochet-quaver-crochet. 
il ^ ' I 1 
pj ^ / T i , r^ J - n r - n ^ ^ ^ ^ 
^ p � _ _ 丨 i ~ ~ r ~ r “ V - p r | r r r — ^ p � 
Example 6. Technique, Ex. 42 
As in any "superposition of rhythms of unequal length", two kinds of musical 
time are at force in "superposition of a rhythm upon its different forms of 
augmentation and diminution” Nevertheless, there is an important difference. In the 
former, each voice proceeds at its own rate and the temporal flow is steady, while the 
juxtaposed augmented and diminished patterns of the latter introduce fluctuations to 
"Superposition of a rhythm upon its retrograde，，is not explained in greater details because of its 
simple construction. 
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the flow of time. The flow accelerates when durations are shortened and decelerates 
when they expand. 
"Superposition of a rhythm upon its different forms of augmentation and 
diminution" is also associated with the idea of addition in Hindu rhythm. The 
juxtaposition of augmented and diminished patterns derived from the same origin is 
essentially a process of accumulation. This echoes Boulez's acrid comment on the 
additive nature of Messiaen's works, for him "Messiaen does not compose — he 
• , 80 juxtaposes . 
Rhythmic canons 
One salient example of rhythmic canons appears in "Amen de la Consommation", the 
concluding movement of Visions de VAmen (1943). The rhythmic interest of this 
movement rests mainly with the interaction between the ametricality of the first piano 
and the metricality of the second piano. The first piano, based on the canonic 
treatment of rhythmic pedals, is set against the second piano, which "anchors" the 
music in 4/4 meter. With the bell-tolls of the rhythmic canons, the movement closes 
the work in a jubilant atmosphere. 
Modere.joyeux (J^=120) 
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Example 7. "Amen de la Consommation", opening 
助 Griffiths, Olivier Messiaen and the Music of Time，p. 157. 
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Canon by the addition of the dot 
The concept of a “canon by the addition of the dot" is relatively straightforward. All 
the values in the comes are dotted, thereby lengthening each note by half of its value. 
With this arrangement, the comes no longer follows the dux at a specific time 
interval and the comes proceeds at a slow pace because of the addition of the dot. 
This again renders the interaction between parts less predictable and creates a 
somewhat fortuitous effect which is likely to be the goal behind all these rhythmic 
pedals and canons. 
I I II 
Example 8a. The original pattern (Technique, Ex. 53) 
� • r ' r M 
Example 8b. The original pattern with dots added {Technique, Ex. 54) 
I 
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Example 8c. The two patterns superimposed (Technique, Ex. 55) 
Canon of non-retrogradable rhythms 
In contrast to the "canon by the addition of the dot", the "canon of non-retrogradable 
rhythms" does not experience accelerations or decelerations in the flow of musical 
time. It shares steadiness of temporal flow with "rhythmic canons，，. However, the 
"canon of non-retrogradable rhythms" initiates changes in the direction of time as 
non-retrogradable rhythms involve, in the abstract sense of time, a reversal of 
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temporal direction. Since the comes lags behind the dux at a constant time interval, it 
may still be tracing its forward journey when the dux has already started the return 
journey of the non-retrogradable pattern, thereby constituting to a momentary 
contrary motion in musical time. "Amen des anges, des saints, du chant des 
oiseaux", a triple canon based on a rhythmic pattern which also appears in "Danse de 
la fUreur, pour les sept trompettes", illustrates this well. In bar 4 of Example 9，the 
dux has just started the journey of forward motion, but the middle and lower voices 
are already on their return journeys, travelling in the reversal of time. 
A men des anges,des saintSf du chani des oiseaux. ~II~ ^^^. “I 
p - n - 丨 I, Ir ^ r r ^ ^ f r - T j j r ^ ^ ^ ^ ^ ^ 
^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ P 
Example 9. Triple canon of non-retrogradable rhythm in "Amen des anges, des 
saints, du chant des oiseaux" (Technique, Ex. 59) 
Rhythmic Pedal 
Rhythmic pedals involve, in Messiaen's own words, "rhythm which repeats itself 
indefatigably, in ostinato . . . without busying itself about the rhythms which 
surround it”,！ There is not much in Messiaen's description that goes beyond our 
general understanding of a rhythmic pedal. What is unique here is perhaps 
Messiaen's emphasis on the autonomy of the repeating rhythm. "Liturgie de cristal” 
is much involved with such rhythmic pedals. The first one尸 assigned to the 
harmonics of the cello, sets five notes against a sequence of fifteen values. As fifteen 
Messiaen, Technique de mon langage musical (English version), vol. I，p. 26. 
Besides reading the rhythmic sequence as two non-retrogradable rhythms of 4-3-4 quavers and 4-1-
1-3.1-1.1-1.3-1-1-4 quavers (Example 10a), there is an alternative interpretation. One can start 
reading from the sixth value from the end, so that the pattern becomes 1-1-3-1-1-4-4-3-4-4-1-1-3-1-1, 
i.e. a single non-retrogradable rhythm. 
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is a simple multiple of five, the rhythmic pedal recurs with every three melodic 
pedals. 
I 
I “ I**"" irroupr I 
"I • » r 丄 1 
I ± 1 I 
Example 10a. Rhythmic pedal in the cello part {Technique, Ex. 61) 
The second pedal, which superimposes seventeen values against twenty-nine 
sonorities, is more complex in setting. The first six values of the pattern form the 
retrograde of ragavardhana. The next group of seven values is candrakala (rhythmic 
formula no. 105) and the remaining four constitute laksmi9a (rhythmic formula no. 
88). The importance of this rhythmic pattern is evidenced by its appearances in 
Chants de terre et de del (1938), Les corps glorieux (1939)，and as a rhythmic canon 
in "Amen de la Consommation". 
I 
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Example 10b. Rhythmic sequence in the piano part of"Liturgie de cristal" 
In view of Messiaen's special liking for prime numbers, the combination of 
seventeen and twenty-nine is not surprising at all Griffiths suggests that the rotation 
of prime numbers plus the cello pedal could create “an image of eternity，，as it would 
take a long time before the original combination recurs. Such a recurrence would lie 
outside the boundary, i.e. physical time, of the movement. Messiaen, therefore, 
could have tried to capture it with what he has presented in the first movement as a 
fragment of the whole: 
If the intention is to produce an image of eternity (Messiaen，s preface 
speaks of "the harmonious silence of heaven"), the movement is 
highly successful, for the repeating cycles appear to the ear 
unmotivated by any human agency, while the analytical brain may 
calculate that it will take twenty-nine repetitions of the tala, or seven 
minutes, for the original coincidence with the chord sequence to be 
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regained, and nearly two hours (29 x WA repetitions of the tala) for 
the cello too to be brought back into line as at the beginning. What we 
hear in the three minutes of the actual movement is only a fragment of 
83 an enormous process. 
To my knowledge, Griffiths is the only critic who has elaborated on the rhythmic 
pedals of “Liturgie de cristal" with a vision of the concept of eternity. His analysis is 
very creative in the way it brings the psychology of music perception, physical time 
and Biblical reference together in one discussion. Yet the "image of eternity" is not 
truly "unmotivated by any human agency’，as claimed by Griffiths. At bar 24 of the 
fourth cycle of the harmonic sequence, the second sonority bypasses the third 
sonority and moves directly into the fourth one. Had there not been such an 
interruption, the movement would have ended with the twenty-second sonority, not 
the twenty-third. The score itself cannot tell whether the omission was a mistake 
committed when copying the long sequence cycle after cycle or the decision of 
Messiaen for reasons of aesthetics or coloured-hearing synaesthesia. Nevertheless, 
ending the movement on either sonority does not seem to make a marked difference 
to the listener since the harmonic sequence, with its non-functional harmonies, has no 
particular feeling of forwardness. 
Despite this minor discrepancy, the extensive use of rhythmic pedals in this 
movement remains significant in its implication of eternity. In addition to the idea of 
“a fragment of an enormous process” proposed by Griffiths, “eternity” could also be 
related to a musical interpretation of what has been called in temporal theory 
"differentiated continuum” Musically, this "undifferentiated continuum" would be 
achieved by blending pedals that keep on rotating for a considerable duration without 
changing significantly in melody, harmony or rhythm. The non-functional harmonies 
of the piano pedal also help to weaken any sense of forward motion. The music is 




likely to evoke an “experiential time" that suggests a sense of "nonbeginning and 
unending, eternal and beyond time, and sharing more than a little with the hypnotic 
stasis of many of Stravinsky's slow tempo codas".^ "^  
There is also a third interpretation of "eternity": an oriental conception in 
which "eternity" takes on a circular path much in the same way the ending of one 
cycle of pedal is followed immediately by the beginning of the next cycle. This is 
represented by the idea of reincarnation in which after death, the soul is believed to 
begin another phase of life, and thus an ending is at the same time a new beginning. 
The discussion of "polyrhythm and rhythmic pedals" in Technique is rich in 
details but it could have been conducted in a more organized manner. In the first 
place, the discussion of "canon by the addition of the dot" should spare Examples 56 
and 57 for they do not focus on the addition of the dot alone. Each bar is associated 
with a different form of augmentation or diminution (labelled A to O). The caption 
of Example 56 has made itself clear.^ ^ In other words, these examples illustrate the 
concept of a "canon of a rhythm upon its different forms of augmentation and 
diminution" instead of a "canon by the addition of the dot". 
This revision is not targeted solely at a more precise presentation. In view of 
the separate discussion of "added values" and "augmentation" in Chapters in and IV 
of Technique, a similar approach to the discussion of the superpositions and the 
canonic treatments of these techniques should enhance clarity of presentation in 
Technique. In a similar vein, the introduction of "superposition of a rhythm with 
added value，’ would be preferable, for it could not have overlapped with 
Glenn Watkins, Soundings, p. 483. 
85 "The rhythmic succession following exploits all the forms of augmentation or diminution of a 
rhythm from the table of Chapter IV (article 3)". (Caption of Example 56, Technique de mon langage 
musical (English version), vol. I, p. 25.) 
42 
"superposition of a rhythm upon its different forms of augmentation and diminution", 
which has already been included in Technique. 
In sum, Messiaen's use of "polyrhythm and rhythmic pedals" comprises 
more varieties than the seven categories outlined in Technique. In addition to what 
have already been suggested in the preceding, "canon of a rhythm upon its 
retrograde” could be considered as the counterpart of "canon of non-retrogradable 
rhythms". The limitation to only seven categories seems problematic. It could have 
been once again Messiaen，s liking for prime numbers, in this case “7”，which has 
86 
prescribed this classification. 
Traite de rythme, de couleur et d'ornitholgie, vol. II，seems to shed light on 
this issue. In the chapter on "pedals and rhythmic canons",^^ what have been referred 
to as superpositions in Technique have become collectively known as "pedals". 
Moreover, the discussion no longer focuses on "Liturgie de cristal” alone but is 
enriched by excerpts from "La parole toute puissante’，(Vingt regards) and “Amen de 
la Creation". These arrangements neatly resolve the previously blurred distinction 
between rhythmic pedals, superpositions and canons. 
In addition, seven (!) types of canons (see below) are listed in Traite de 
rythme. Among those newly introduced (marked with an asterisk), "canons par ajout 
du 1/4 des valeurs, entre 2 pedales rythmiques superposees" and "canon rythmique 
retrograde de 2 pedales rythmiques superposees" respond to Messiaen，s puzzling 
restriction in Technique to only seven categories. “Canons rythmiques paries", also 
newly added to the list, is especially interesting, for it extends the concept of canon 
from rhythm to articulations of woodwind instruments and speech syllables. 
肪 Example 24 in Technique includes also seven forms of augmentation and diminution when there are 
\ certainly more than that The number “7” also echoes the seven modes of limited transpositions 
discussed in Chapter XVI of Technique. 
87 My translation of "pedales et canons rythmiques" (Messiaen, Traite de rythme, vol. II, p. 55.) 
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} 
Following their order of appearance in Traite de rythme, these seven kinds of canon 
are: 
(1) "canon rythmique de plus en plus serre" (rhythmic canon); 
(2) "triples canons"* (triple canons); 
(3) “canons par ajout du point" (canon by the addition of the dot); 
(4) “canons par ajout du % des valeurs, entre 2 pedales rythmiques superposees"* 
(canon by the addition of a quarter of the values; based on two superimposed 
rhythmic pedals); 
(5) "canons de rythmes non retrogradables" (canons of non-retrogradable 
rhythms); 
(6) “canon rythmique retrograde de deux pedales rythmiques superposees"* 
(rhythmic canon based on the superimposition of two rhythmic pedals, one 
being the retrograde of the other); and 
(7) "canons rythmiques paries"* (spoken rhythmic canons). 
The following discussion of Messiaen，s stance in Traite de rythme focuses on the 
newly introduced polyrhythms and rhythmic pedals. These include "triple canons’’， 
“canon by the addition of a quarter of the values; based on two superimposed 
rhythmic pedals", "rhythmic canon based on the superimposition of two rhythmic 
pedals, one being the retrograde of the other" and "rhythmic canons of speech 
syllables". 
拥 My translations are bracketed. 
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Triple Canons 
Traite de rythme demonstrates two possible arrangements of triple canon: a simple 
triple canon and a triple canon based on different forms of augmentation and 
diminution of a pattern. The first of these is illustrated by an example from "Regard 
des Anges". As of conventional double canon, the dux and its followers are based on 
the same pattern. The voices unfold one after the other at a regular time interval and 
thus bring forth a steady flow of musical time. The second type of triple canon 
involves different forms of augmentation and diminution of a rhythm. The excerpt is 
from "Regard du Temps，，. This kind of canon has already been mentioned in 
Technique (Examples 56 and 57)，though Messiaen did not quote from his works. 
What could be referred to as a third type of triple canon is, however, grouped under 
"canons of non-retrogradable rhythms”;於 the dux contains various non-retrogradable 
rhythnis.90 
Canon by the addition of a quarter of the values; based on two superimposed 
rhythmic pedals 
"Canon by the addition of a quarter of the values，，is an obvious offshoot of 
"canon by the addition of the dot，，. As each note is lengthened by a quarter of its 
counterpart, the time interval between corresponding notes of the dux and the comes 
also increases in proportion to the number of recurrences (Example 11). The two 
voices, therefore, proceed at two different dimensions of musical time. According to 
Messiaen, upon the second recurrence of the dux and the comes, the distance 
between them is six quavers and one demisemiquaver. Upon the third recurrence, it 
於 Messiaen, Traite de rythme, vol. II, p. 82. 
恥 Refer to Example 9 on p. 39 for more details. 
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increases to twelve quavers and one semiquaver.^^ There is, again, Messiaen's 
favourite mix of regular and irregular elements, with calculated irregularities arising 
out of regular factors. 
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Example 11. Canonic structure in “Dans le noir" from Harawi 
In "canon by the addition of a quarter of the values" (and also "canon by the 
addition of the dot，’)，addition is applied to each note. This results in more frequent 
fluctuations of musical time than in "superposition of a rhythm upon its different 
forms of augmentation and diminution，，for the use of augmentation or diminution in 
the latter affects a pattern and not individual notes. 
91 Messiaen, Traite de rythme, vol. II, p. 78. 
^ Reproduced from ibid., p. 78. 
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Rhythmic canon based on the superimposition of two rhythmic pedals, one 
being the retrograde of the other 
By placing a pattern and its retrograde in a canonic relationship, we arrive at a 
"rhythmic canon formed from the superimposition of two rhythmic pedals, one of 
< 
which is the retrograde of the other". In Messiaen's example, the retrograde takes up 
the dux and is assigned the lower part in the music. Traite de rythme does not tell us 
whether the reverse (i.e. with the prime as the dux in the upper part and the 
retrograde as the comes in the lower part) is also preferable to Messiaen, though both 
arrangements do not differ greatly in effect. 
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Example 12. Canonic treatment of a rhythmic pattern and its retrograde 
("Montagnes", from Harawif^ 
93 Reproduced from Traite de rythme’ vol. II，pp. 85-6. 
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Rhythmic canons of speech syllables 
The most special of all canons added to Traite de rythme are "spoken rhythmic 
canons". The concept of a rhythmic canon is extended to speech, including lyrics 
and and other spoken effects. In the first example, cited from Cinq rechants, no. 5, 
the dux and comes, placed a quaver apart, are identical in the pronunciation of "t" 
and "k", rhythm and dynamics. 
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Example 13. Canon of pronunciations ("t" and "k") in Cinq rechants^^ 
The articulations of "t' and "k，，，borrowed from the double tonguing of 
flutists, are to be sung by tenors and basses. This effect is comparable to 
Schonberg's exemplary use of "sprechstimme" in Pierrot lunaire (1912), in which 
singing extended beyond ordinary singing. Yet it should be emphasized that rhythm, 
rather than pitches, plays a more significant role in Messiaen，s example, as it anchors 
the structure of the canon. 
The second example, also from Cinq rechants, is concerned with the 
retrogradation of lyrics. Of the three parts involved, the treble melody, replete with 
its own lyrics, is rhythmically independent. The accompanying middle part contains 
speech rhythms that read "mano mano mano nadja lama krita maknta mayoma 
94 Reproduced from Traits de rythme�vol. II, p. 88. 
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yoma，，. The lowest part reverses the syllables and therefore becomes "mayo mayoma 
taknma takii mala djana noma noma noma". According to Messiaen, this is a 
retrograde canon both in terms of rhythm and phonetics. However, what is left 
unmentioned is the fact that the rhythmic pattern of the lowest part has been shifted; 
i 
it is not, strictly speaking, a true retrograde. 
2' couplet - Rcchant (ddicion page 11) 
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Example 14. The second couplet from Cinq rechants, no. The added part 
shows the true retrograde. 
In both Technique and Traite de rythme, Messiaen has put much emphasis on 
the operation of these pedals and canons. Their musical effects and the rationale are 
barely touched on. These can, however, be deduced from Messiaen，s examples. It is 
obvious that they can unfold irregular patterns akin to ametricality and at the same 
time assert control with an economy of pitch and rhythmic materials. The sense of 
irregularity emerging from the interaction between parts might be close to the 
"dissolution of time" which Messiaen is attracted to. The "superposition of rhythms 
of unequal length", for one, regains their vertical point of coincidence only after the 
number of repetitions prescribed by the lowest common multiple is exhausted. This 
path of recurrence, which lends itself to limitation, is also common to the modes of 
limited transpositions, non-retrogradable rhythms and symmetrical permutations — 
"the charm of impossibilities" that lies at the core of Messiaen's musical language. 
95 Reproduced from Traite de rythme，vol. II, pp. 89-90. 
50 
Non-Retrogradable Rhythms 
In the previous section, "non-retrogradable rhythms" have already been understood 
as rhythmic patterns that read the same both forward and backward.^^ Nonetheless, 
not much of their properties and rationale has been touched on. A more thorough 
examination is thus in order. 
Messiaen admits that the idea of non-retrogradation is not a new invention. 
He recalls the use of inverse symmetry, ordered around a central axis, in architecture, 
tapestry, glaziery and flowerbed design. This symmetry is also present in nature, as 
in the veins of leaves and the wings of butterflies. When he explained the idea to 
Rossler in an interview, Messiaen alluded to "the Christian magic square，，discovered 
in the ruins of Pompeii. It is later included in Trait么 de rythme vol. II for its 
affiliation with persecuted Christians, the Cross-like symbol embedded in the vertical 






A reading from right to left, from left to right, from top to bottom or from 
bottom to top brings about the same pattern. Based on this concept, Messiaen draws 
an analogy between particles and four semiquavers (denoted as 1，2，3 and 4) when 
discussing the nature of non-retrogradable rhythms in "le temps en microphysique，， 
(time in microphysics).^'' He points out that the identical values of the semiquavers 
will induce the same effect on the listener whether they are read in the sequence of 1-
2-3-4 or its retrograde 4-3-2-1, just as the arbitrary permutations of particles will 
bring about distinction only in names but not in essence. Our perception of the 
See p. 39. 
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direction of time becomes blurred. This analogy, however, does not seem to be 
altogether appropriate for non-retrogradable rhythms. All permutations (1-2-4-3, 1-
3-2-4, etc.), not just its retrograde, would bring about the same effect. The 
involvement of identical components is not a must for the effect of non-reversibility. 
In "Messiaen and the representation of the theological illusion of time", Ian 
Darbyshire points out that the reversal of temporal direction is central to the 
understanding of non-retrogradable rhythms. He first explains that "a non-
retrogradation affirms the principle of retrogradation, but by doing so closes the 
movement into a unified whole’’.卯 Although seemingly ironical, non-retrogradable 
rhythms rely on the principle of retrogradation for a meaningful definition. It is only 
if the return journey along the same route brings about an identical reading as the 
journey of forward motion that the pattern would be denied of any directionality. 
When directionality becomes indiscernible, there would be no distinction between 
moving towards the past or the future and, accordingly, there would be no real 
motion. 
Darbyshire，s illustration recalls Epstein's stance, since they both highlight the 
significance of motion to time. While Epstein emphasizes that motion (or 
“differentiated continuum") is vital to a meaningful apprehension of time,^^ 
Darbyshire stresses the correlation between "effective simultaneity of the whole of 
time，，100 and the absence of motion in non-retrogradable rhythms. 
Even more far-fetched is the idea of non-retrogradable rhythms as a metaphor 
of the physical world. According to Darbyshire, as space, time and motion are 
My translation. (Messiaen, Traite de rythme’ vol. I，pp. 25-27.) , 拥 Daibyshire, "Messiaen and the Representation of the Theological Illusion of Time，，，Messiaen's 
Language of Mystical Love, p. 39. 
的 Refer to p. 4. 
1 � Daibyshire, “Messiaen and the Representation of the Theological Illusion of Time”，Messiaen's 
Language of Mystical Love, p. 39. 
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mutually related, the “effective simultaneity of the whole of time" inherent in non-
retrogradable rhythms can be magnified to become "an image of the whole of space-
time: the whole universe". From the perspective of theology, the universe is 
evocative of the immensity of God. Meditations sur le mystere de la Sainte Trinite 
(1969) gives evidence of such an association. Messiaen explains that the design of a 
forward and a retrograde motion, i. e. a non-retrogradable rhythm, is to express the 
immensity of God: 
[I]n order to express that God is boundless just as he is eternal 
[immense autant qu'eterml], without beginning or end in space as in 
time, I have given two forms to my theme: one forward, one 
retrograde, as two extremities which face each other and which can 
fall back on each other [reculer: to move backwards, to fall back] 
indefinitely … i � � 
Hence, non-retrogradable rhythm, with identical forward and backward 
movement, is metaphorical of time and space — the physical world. This special 
nature leads itself to a sequence of three values with the flanking ones identical in 
103 
duration while the central value remains free. 
F - j 2 J — Y ] — J II / J " ] . II 丄.J y I I J i^ . J I 
(dhcnkt) (vijaya) 
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Example 15. Non-retrogradable rhythms io4 
Such simple non-retrogradable rhythms ("rythmes non retrogradables 
simples") can be enlarged to become non-retrogradable rhythms of more than three 
101 Darbyshire, "Messiaen and the Representation of the Theological Illusion of Time”，Messiaen's 
Language of Mystical Love’ p. 39. 
102 Messiaen, Meditations sur le mystere de la Sainte Trinite, author's preface on "le langage 
communicable’’. English translation by Darbyshire {Ibid., p. 38.) 
103 "Valeurs extremes identiques，valeur centrale libre’，. {Traite de rythme’ vol. 11, p. 25.) 
1 似 Reproduced from ibid., p. 25. 
53 
values ("rythmes non retrogradables de plus de 3 valeurs”)!。，by extending the single 
values on the two ends into groups of values. No matter how many values are 
involved in these groups, the overall design of such a pattern should still be "divisible 
into two groups, one of which is the retrograde of the other, with a central common 
value” 严 
The issue of a "central common value” can be related to Griffiths's discussion 
of non-retrogradable rhythms. 
Lent, Anu, d'une sonorite douce et lointaine 乂“^：：：^!：^*^ 
.. . . . ^ ... I , , 卿 4 崎 
p i ； 。 ， I , 國 」 什 
== p 
Example 16. Excerpt from “Instants defunts" quoted by Griffiths 
With reference to the opening bar of "Instants defunts", Griffiths points out that 
rhythms in the lower part are "non-retrogradable in their durations but not in their 
attack points”.107 The pattern delineates a succession of 3-1-2-2-1-3 semiquavers. If 
the pattern were to be played in retrograde by taking the factor of attack points into 
consideration, the duration should precede its attack point, which is impossible in 
practice. 
In order to overcome the dilemma between being faithful to the spirit of non-
retrogradable rhythms and the impossibility of producing a literal retrograde in 
reality, Griffiths prefers instruments "that tends to bring out duration, such as the 
organ，，io8 to instruments “which emphasizes attack point"^ ®^ in the realization of non-
retrogradation. 
los Messiaen, Traite de rythme, p. 26. 
^^ Messiaen, Technique de mon langage musical (English version), vol. p. 21. 
107 Griffiths, Olivier Messiaen and the Music of Time, p. 37. 
、明 Jbid.，p. 37 . 
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Durees Chromatiques 
So far the discussion of Messiaen，s techniques of time has taken Technique de mon 
langage musical as the point of departure, with Traite de rythme complementing it. 
What follows (durees chromatiques, interversion and symmetrical permutations) lie 
outside the boundary of Technique, though not all of them postdate it. These 
techniques can be understood as more sophisticated manifestations of the techniques 
of Technique. Durees chromatiques, for one, has its basis in both the concepts of 
added values and augmentation. Durees chromatiques shares the spirit of added 
values in the way very short values (semiquavers or even demisemiquavers) are 
added to existing values. Yet there are important differences. In durees 
chromatiques, accumulation is based on a fixed value, while that of added value can 
vary according to the preference of the composer. Furthermore, durees chromatiques 
is typed by an ongoing accumulation of values and not just the addition of extra 
values to an existing rhythm as of added values. When compared with augmentation, 
it is clear that both rhythmic devices work towards the lengthening of notes. 
However, in durees chromatiques, the notes do not experience a uniform ratio of 
increase as in conventional augmentation. Both in theory and practice, durees 
chromatiques is more inclined towards addition than multiplication. 
An early experiment with rhythmic chromaticism goes back to "Cloches 
d'angoise et larmes d，adieu，，，written in 1929 when Messiaen was a student. 
According to Johnson, this is a rare case in the early works of Messiaen. In this 
Prelude, the note G is repeated with the increasing durations of 1-2-2-2-3-3-5-5 
semiquavers in imitation of the tolling of a bell. Durees chromatiques is not 
discussed in Technique. However, Example 42 of Technique, which illustrates the 
1 的 Griffiths, Olivier Messiaen and the Music ofTime’ p. 37. 
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"superposition of a rhythm upon different forms of augmentation and diminution", 
contains an indirect reference to this idea of rhythmic chromaticism. The passage 
can be divided into four cycles, each headed by the pattern of quaver-semiquaver-
quaver, hereafter referred to as a}^^ The initial cycle comprises a+b in which b 
contains a minim, a crochet and another minim. The second cycle reads 2a+b. The 
third cycle is made up of 3a+c-^d. Two new patterns appear in it: c is formed by a 
crochet, a quaver and a crochet, and d is the augmentation of c by the dot. In the last 
cycle, b augments by a quarter of its values to become e. The pattern reads 5a+e+a. 
The progression of a, which reads 1-2-3-5, closely resembles that of "Cloches 
d'angoise et larmes d，adieu，，. It is noteworthy that the accumulation on the number 
“4” is left out in both cases. Such kind of skip might be interpreted as a looser use of 
durees chromatiques at this early stage of development. From another perspective, 
the omission of the number “4” could be related to the composer's preference for 
prime numbers in formulating the progression. 
It was not until later in the forties that rhythmic chromaticism started to 
appear more frequently in Messiaen's works in, for instance, Vingt regards sur 
Venfant-Jesus, Turangalila-Symphonie, Neumes rythmiques (1949) and in Mode de 
valeurs et d'intensites. A study of the subtle differences that mark Messiaen's 
varying approaches to durees chromatiques is undertaken by examining the many 
manifestations of this technique in these four works. 
Vingt regards sur I ’enfant-Jesus was written for the "contemplation of the 
mysteries involved in the subject of each piece as well as of the child Jesus”•� 
Although the nature of the music speaks more of Messiaen's unique rhythmic 
no Refer to Example 6 on p. 36， 
"1 Johnson, Messiaen, p. 71. 
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language than tone-painting, some numbers were inspired by different forms of 
visual art: 
"Premiere Communion de la Vierge" (no. XI) is based on a painting 
showing the Virgin kneeling in contemplation, worshipping the child 
in her womb; “Le baiser de rEnfant-Jesus" (no. XV) is derived from 
an engraving of the child Jesus leaving his mother's arms to embrace 
St Therese of Lisieux; and "Regard de I'Onction terrible" (no. XVIII) 
is inspired by a tapestry representing Christ, the Word of God 
mounted on a horse. He is revealed in battle, but only his hands are 
visible on the hilt of a sword, which he wields in the midst of flashes 
oflightning.112 
Messiaen also acknowledges in the preface that the collection has close association 
with Dom Columba Marmion's Christ and His Mysteries CLe Christ dans ses 
mysteres") and Maurice Toesca's Les douze regards. These writers have treated the 
"regards’，of the shepherds, of the angels, of Virgin Mary and of the heavenly Father. 
Messiaen slightly modified their ideas and added sixteen more regards. ^ ^^  The 
collection is also influenced by theological writings of St. Thomas Aquinas, St. John 
of the Cross, St. Therese of Lisieux, the Gospels and the Roman Missal/^^ 
Numbers XVI, XVIII and XX from this collection display the device of 
rhythmic chromaticism. In “Regard des prophetes, des bergers et des mages" (no. 
XVI), the rhythmic progression takes place in the left-hand part. In the section 
marked "valeurs progressivement accelerees" (p. 122), one semiquaver is taken away 
each time the chord (A-D#-G#) is repeated. As a result, the chord diminishes from 
"2 Messiaen acknowledges the origin of his inspirations in the preface to Vingt regards. For 
"Premiere Communion de la Vierge": “Un tableu ou la Vierge est representee a genoux, repliee sur 
elle-meme dans la nuif-une aureole lumineuse surplombe ses entrailles. Les yeux fermes, elle adore 
le fruit cache en elle. For “Le baiser de I'Enfant-Jesus": “Une gravure m'a inspire, qui represente 
I'Enfant-Jesus quittant les bras de sa Mere pour embrasser la petite sceur Therese." For "Regard de 
I'Onction terrible": "Une vielle tapisserie represente le Verbe de Dieu en lutte sous les traits du Christ 
a cheval: on ne voit que ses deux mains sur la garde de I'epee qu'il brandit au milieu des eclairs. Cette 
image m'a influence." (English translation, Messiaen by Johnson, p. 71.) 
IB “Dom Columba Marmion (le Christ dans ses Mysteres") et apres lui Maurice Toesca ("les Douze 
Regards") ont parle des regards des bergers, des anges. De la Vierge, du Pere celeste; j'ai repris la 
meme id^e en la traitant de fa^on un peu differente et en ajoutant seize nouveaux regards." (Vingt 
regards, preface.) 
n f “ . . . et des textes de Dom Columba Marmion, Saint Thomas, Saint Jean de la Croix, Sainte Therese 
de Lisieux, des Evangiles et du Missel qui m’ont influence." (Jbid) 
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its initial appearance of sixteen semiquavers to one semiquaver in bar 17. In contrast 
to this, the section marked "valeurs progressivement ralenties" (p. 126) sees a gradual 
addition of one semiquaver each time the chord is repeated; the last chord (p. 127) 
has sixteen semiquavers in all.^ ^^ 
"Regard de rOnction terrible" (no. XVIII) displays a slightly more 
sophisticated treatment of rhythmic chromaticism 一 "valeurs progressivement 
accelerees" and "valeurs progressivement ralenties" become superimposed. The 
whole process, starting from bar 3，is based on the removal of one semiquaver 
whenever the chord changes in the right-hand part and the addition of one 
semiquaver whenever the chord changes in the left-hand part. In bar 10，as both parts 
reach for the same duration of eleven semiquavers, the music comes to a standstill. 
From bar 11 onwards, the two opposing forces 一 augmentation and diminution 一 
resume to create an impression of rhythmic irregularity. 
"Regard de rOnction terrible” extends this idea of chromaticism beyond 
rhythm to pitches: diminution in the left-hand is accompanied by a semitonal ascent 
and augmentation in the right-hand is coupled by a semitonal descent. This could be 
dubbed "double chromaticism" as it combines what Messiaen refers to as "durees 
chromatiques" and the chromatic pitch series. 
Modere (J=80) (Valeurs p rog re s s ivemen t 
r a l en t i e s ) 
PIANO \ P cresc. (Valeurs p rogress ivemen* 
I ‘ I — a c c e l e r e e s ) 
Snassa 二 
Example 17. "Regard de rOnction terrible", opening 
"Regard de I'Eglise d'amour" (no. XX) involves itself with similar addition and subtraction of 
duration. 
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At the end of the piece (p. 151), "double chromaticism" recurs but is turned into a 
retrograde of the opening section: the right-hand part is a chromatic ascent in 
diminution while the left-hand part falls by semitones with augmentation. With this 
arrangement, the two parts, being closest to each other at the beginning, approach the 
two ends of the piano when the piece comes to its close. The contour and direction 
suggested by the register and the rhythm might be metaphorical of the states of 
"high" versus “low，，and "to" versus "away" in the relationship between God and 
man. Man is humble and lowly before God, but out of His love for man, Jesus came 
to free us from sins. Apart from this general metaphor, it is difficult to trace further 
biblical reference from the music as Messiaen has not provided any specific 
information. To explain retrograde from the religious point of view could be twice as 
difficult. 
The rhythmic progression in "Regard de I'Onction terrible" involves a stretch 
from one to sixteen semiquavers and vice versa. This is the same as that of "Regard 
des prophetes, des bergers et des mages，，and “Regard de I'Eglise amour". They 
are the only numbers in Vingt regards that involve rhythmic chromaticism: in XVI 
and XVIII, rhythmic chromaticism appear in the outer sections; in XX, it is 
embedded in the piece. Without doubt, this three-fold occurrence of rhythmic 
chromaticism reflects Messiaen’ s love for the prime number that has over the ages 
stood for the trinity. This multiple usage of rhythmic chromaticism in Vingt regards 
also highlights the significance of musical time in Messiaen's music. 
The use of rhythmic chromaticism in TurangaWa-Symphonie does not show 
any marked change. The following two examples, taken from the "Introduction" and 
"Jardin du sommeil d'amour", are both realized on percussion instruments. Starting 
from rehearsal number 12 of the "Introduction", the pattern played by the Chinese 
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cymbals traces a decrease from 17 to 7 semiquavers before adding up to 17 
semiquavers again. On this occasion, rhythmic chromaticism and non-retrogradable 
rhythm are combined, for the decrease and increase in durations are in inverse 
symmetry around the central axis of 7 semiquavers. Realized by two temple blocks, 
the example in "Jardin du sommeil d’amour” is a double rhythmic chromaticism; two 
superimposed progressions proceed from opposite directions. The whole process 
begins at rehearsal number 4 with the second temple block bringing an increase from 
7 to 37 semiquavers. Two bars later, the first temple block steps in with a decrease 
from 48 to 31 semiquavers (skipping the value of 32 semiquavers). Messiaen 
analyses the increase and decrease in durations as processes “going from the present 
to the future" and "converting the future into the past"/^^ When superimposed, the 
forward and backward movements express the timelessness of the lovers' sleep. 
Only one year after Turangalila-Symphonie, Messiaen's use of rhythmic 
chromaticism has taken a major step forward. Instead of dealing with individual 
notes, it now covers larger portions of a piece. As in Neumes rythmiques}^'^ where 
three blocks of materials (A, B and C) are orderly arranged, rhythmic chromaticism 
is spread over most of the piece. Both blocks A and B explore rhythmic 
chromaticism; only block C stands aloof from this approach. 
The sleeve-note ofa 1990 recording of Turangalila-Symphonie conducted by Myung-Whim Chung 
[Deutsche Grammophon 431 781-2�contains an analysis of the work by Messiaen, which is further 
divided into sections on "rhythmic characters", "non-retrogradable rhythms', "instrumentation" and 
‘‘analysis of each movement，，. 
This comes first in Quatre ttudes de rythme. 
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I A I 1-2 [ M H 46- 75-
M 47 Z^  
"B JTl 13^  35^ 48- 66- 77-
21 M 45 M 74 9S 
"C 12 34 65 99 
A, B and C stand for sections mariced "rythme en ligne triple: 1 a 5，6 众 10，11 各 15”，"neumes 
r^ihmiques, avec resonances, et intensites fixes" and "nombre premier en rythme non retrogradable" 
respectively. Integers stand for bar numbers. 
Figure 3. Structure of Neumes rythmiques as the juxtaposition of rhythmic 
materials A, B and C 
In section A, the principle of "rythme en ligne triple: 1 a 5, 6 a 10, 11 a 15" 
("rhythm on three lines: from 1 to 5，6 to 10，11 to 15") is realized by the progressive 
addition of one semiquaver to each of the three assigned chords (Figure 4). The 
numbers above these chords refer to their durations in semiquavers. This design is 
different from that of the Vingt regards examples in two significant ways. In Neumes 
rythmiques, addition of values does not only affect the immediate neighbour but also 
a distant partner of at least nineteen bars apart. Moreover, progression is withheld 
when the last set from each pair reappears as the first set of the subsequent pair. 
No. of semiquavers 
(I) bars 1-2 (1)，（6),(11) 
(2), (7), (12) 
(H) bars 22-23 (2), (7), (12) 
(3)，(8)，(13) 
( m ) bars 46-47 (3)，（8)，（13) 
(4), (9)，(14) 
(IV) bars 75-76 (4)，(9)，(14) 
(5), (10), (15) 
Figure 4. Rhythmic augmentation on three lines from 1 to 5, 6 to 10 and 11 to 15 
semiquavers in Neumes rythmiques 
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The use of rhythmic chromaticism in section C is less complicated but in no way is it 
less significant. The increase of semiquavers is based on a series of successive prime 
numbers, 41, 43,47 and 53. The addition of one semiquaver at a time is abandoned. 
Nevertheless, rhythmic chromaticism is not the only time-defining factor of 
Neumes rythmiques. The seven statements of A+B+C which span this piece also 
carry significance. Besides Messiaen's preference for prime numbers and the biblical 
reference to the number "seven", an eighth statement could have been left out in 
order to forge an abstract progression from A at the beginning of the piece to C at the 
end. This kind of musical time is close to linear time as C is clearly the goal of the 
progression. Yet another interpretation would suggest another kind of musical time. 
The piece could also be heard as consisting of three-and-a-half statements of 
A+B+C+B+A. The last statement is thus left incomplete, creating an urge to round 
off that cycle, particularly since all previous statements are complete. In this case, 
the true ending of the music might lie beyond bar 99. This series of incessant repeats 
creates an autonomous drive that extends the music into the infinite. Hence, the 
music could not "end"; it comes only to an abrupt “stop” at bar 99 
Notwithstanding all these examples of rhythmic chromaticism, a term 
exclusive to this concept has not yet been introduced. There are only the general 
descriptions of "valeurs progressivement accelerees" and “valeurs progressivement 
ralenties，，. In this connection, it is noteworthy that Mode de valeurs et d'intensites 
contains the earliest use of the term "durees chromatiques" in his music. Described 
by Messiaen as "an interesting discovery", Mode de valeurs et d'intensites consists of 
"a sort of super-series in which pitches of the same name passed through different 
regions, changing octave, attack, intensity, and d u r a t i o n " This piece is also 
See p. 13 for the difference between “ending” and “stopping，，. 
"9 Samuel, Olivier Messiaen: Music and Color，p. 80. 
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significant for transferring the idea of progression from duration to articulations 
("attaques") and dynamics ("intensites"). The eleven kinds of articulations range 
from a simple accent (>) to 动 with >• The range of dynamics also stretches from ppp 
tojgfin seven levels. 
Attaques： > t • 一 ^ > > -rr> > > 
i 2 3 4 5 6 7 8 9 10 It 
(avec Pattaque normale, sans signe, cela fait 12.) 
• . 
Intensites: ppp pp p mf f f f f f f 
� 1 2 3 4 5 6 7 
Example 18. The series of "attaques" and "intensites" in Mode de valeurs et 
d'intensites 
120 
Mode de valeurs et d'intensites has three layers (Divisions I, n and III) 
where three "durees chromatiques" work simultaneously. Division I，the top layer of 
the work, adds one demisemiquaver at a time to the existing value, thus creating a 
progression from one demisemiquaver to twelve demisemiquavers. Division 11 — 
which ranges from one semiquaver to a total of twelve semiquavers 一 governs the 
middle layer of the work. Division III，the bottom layer, is based on a similar 
addition of quavers. 
Valeurs: 
Division I： durees chromatiques de 1 ! � a 12 | • | | p | p 产 ; 
Division H : durees chromatiques de 1 ^ a 12 ^ ( p | p | p- |「 |「"^； | 权。•) 
Division HI: durees chromatiques de 1 p a 12 p ( p | � | � . | � | � ^ ^ 1 " � • ) 
Example 19. The three divisions of "valeurs", each based on an independent series 
of durees chromatiques 
120 (From score) “la Division I est utilise dans la portee superieure du Piano", "la Division H est 




As the rhythmic progressions repeat themselves, the three divisions experience 
different t i m e - s c a l e s , � with the shortest one in Division I and the longest one in 
Division III. This distinction in time-scales is made more explicit by the fact that 
these different divisions are associated with different registers of the piano. 
Messiaen could have assigned the low notes of Division III to the extremities of the 
"intensites" ( f f ox f f f ) , "attaques" (sf with >) and duration series (11 or even 12 
quavers) in order that it serves not only as an ordinary bass-line but also helps 
punctuate the otherwise "motionless" music. 
B ^ Pitch “Attaques，’ Duration 
and (quavers) 
"intensites" 
13 — Bb2 m ‘ 11 
28 an s i 12 
43 Bb2 M. n 
73 Bb2 S i 11 
78 an s i 12 
81 Bb2 s i 11 
112 an I 碰 I 12 
Figure 5. Table showing the details of the punctuations in Division III of Mode 
de valeurs et d'intensites 
Although Mode de valeurs et d'intensites suggests the working of integral 
serialism in a significant number of ways, strictly speaking, the work is not genuinely 
serial in basis, as the pitches, articulations and dynamics do not follow any distinct 
order. The only exceptions are the two pitch-cells (the first three notes of Divisions I 
and II respectively) that recur throughout the piece. 
121 See pp. 14-15 for discussion on "time-scale". 
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Voici le mode: 
译 ， I f ] I I 
^ vppvppff f ^f f f f l i ^p li V 
(la Division I est utilisee dans la portee superieure du Piano) 
Q f r , , V , 1 / f H n r ^^  
II ik 'iff —•运 iJ J l L l J h , I' I 卜 Y 
臂 i 冷 / / / / 
. ( la Division II est utilisee dans la portee mediane du Piano) 
> > L - > -
Q \,Tul I I , . [>p H"- ho : 卜 ff 
III j ^ ^ ^ h j . bJ 11,1 丄？ 1 � � 1 Ijo _ � � � ： ^ 
f f f ”/ //一 一 j . f — • 
f f f 
( la Division III est utilisee dans la portee inferieure du Piano) 
Example 20a. The combination of pitches, dynamics, attacks and durations of the 
three divisions 
Modere 
I � � J pjp 厂 f f f jf —饥 f f pp f f 
)女 tj? I !；[* , r TJ*^ ^—ip-
piANo ( ^ y LJr 一 r 三 白 r 
^ J - — J 
’ i f 丄 丄-」 ^ ^ 
Example 20b. The three divisions as they appear in the music 
Retrogrades, interversion and symmetrical permutations 
Mode de valeurs et d'intemites may come close to integral serialism, yet serial 
ordering is without its place. Pitches do not appear in the strictly prescribed forms of 
prime, retrograde, inversion or retrograde-inversion as in dodecaphony. Instead, 
recurrences of pitches from the so-called prime form interrupt the prescribed ordering 
of notes. Examples include G-C-Bb, the opening three notes from the middle layer, 
andEb-D.i22 
122 This pattern sometimes fails to go to A as in the original ordering but instead proceeds to Ab. 
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The first use of strict serial ordering in Messiaen's works is marked by lie de Feu 
n, a piano piece composed dhev Mode de valeurs et d'intensites in 1950. It is heavily 
involved with one particular mode of serial ordering, namely retrograde. In addition to 
retrograde, the use of interversion (a special rotation scheme involving, in this case, the 
twelve chromatic notes) also characterizes ile de Feu H. Messiaen's growing concern 
with various schematic orderings of notes is clearly in evidence. 
As shown in Figure 6, a network of retrogrades governs the section marked Vif 
(bars 92 to 131; pp. 8-11). Bar 92 contains the prime form of tone-row I [9, 5, 4, 10, 6， 
3，11，7，2，0，8, 1]. This is followed by its retrograde, i.e. R(I), which takes up the last 
note of bar 92 and the entirety of bar 93. The retrograde shares one note with its prime 
form since it has only eleven notes. In a similar manner, bar 94 is tone-row 11 and bar 95 
is its retrograde R(n) with one elided note. This pattern is, however, interrupted in bars 
98 and 111 where there are only eleven and ten notes respectively. A complete tone-row 
IV [4，3，11, 9, 5, 7, 6，8, 10，0, 1，2] should start from the last note of bar 97 and extend 
into bar 98. Likewise a complete tone-row XI [5，4, 10, 6，3，11，7，2，0，8, 1，9] should 
stretch from the last note of bar 111 up to the first note of bar 113. 
From bar 114 onwards, the borrowing pattern reverses. In most cases, the bar-
lines cause the prime forms to borrow one note from the ensuing retrogrades. For 
instance, bar 114 (tone-row XH) needs the first note from its retrograde (bar 115) to 
complete its grouping of [8,1，7，0，6，5, 9, 10，11，2，3，4]. All these schematic orderings 
of notes involve symmetry on two levels. While the immediate juxtaposition of the 
prime form and its retrograde manifests symmetry on a small scale, the mirroring 
between the opening pair of tone-rows I and R(I) and the closing pair tone-rows XX and 
•123 
R(XX), etc. explores symmetry on a much larger scale. 
� Also worth noticing is the rotation of integers [9，5,4，10, 6，3, 11，7, 2，0，8, 1] in rows I, X, R(XI) 
andR(XX). 
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I (bar 92) 9 5 4 10 6 3 1 1 7 2 0 8 1 
R(品工3) (1) 8 0 2 7 11 3 6 10 4 5 9 
n (bar 94) 5 8 6 7 9 0 10 1 1 1 4 2 3 
R(II)(bar95) (3) 2 4 1 U 10 0 9 7 6 8 5 
i n (bar 96) 4 5 7 2 3 6 8 0 1 9 10 11 
R e m ) (bar 97) ( 1 1 ) 10 9 1 0 8 6 3 2 7 5 4 
IV(bar98) (4) 3 11 9 5 7 6 8 10 0 1 2 
R(IV)(bar99) (2) 1 0 10 8 6 7 5 9 11 3 4 
V(bar 100) 10 3 9 0 6 1 7 2 8 4 5 11 
R(V)(barl01) (11) 5 4 8 2 7 1 6 0 9 3 10 
VI (bar 102) 2 4 3 8 9 10 1 0 6 7 11 5 
R(VI)(barl03) (5) 11 7 6 0 1 10 9 8 3 4 2 
V n (bar 104) 5 10 4 0 3 9 6 11 7 8 2 1 
R(Vn)(barl05) (1) 2 8 7 11 6 9 3 0 4 10 5 
Vra(bar 106) 1 1 3 4 0 5 9 1 2 10 6 8 7 
R(Vm)(barl07) (7) 8 6 10 2 1 9 5 0 4 3 11 
DC (bar 108) 8 1 7 0 6 5 9 10 11 2 3 4 
R(IX)(barl09) (4) 3 2 11 10 9 5 6 0 1 1 8 
X (bar 110) 5 4 10 6 3 1 1 7 2 0 8 1 9 
R(X)(barl l l ) (9) 1 8 0 2 7 11 3 6 10 4 5 
X I = X ( b a r l l 2 ) (5) 4 10 6 3 11 7 1 0 8 1 (9) 
R(XI)(barll3) 9 1 8 0 2 7 11 3 6 10 4 5 
X n = IX(barl l4) 8 1 7 0 6 5 9 10 11 2 3 (4) 
R(Xn)(bar l l5) 4 3 2 1 1 10 9 5 6 0 7 1 8 
X m : V m ( b a r l l 6 ) 11 3 4 0 5 9 1 2 10 6 8 (7) 
R(Xm)(bar l l7 ) 7 8 6 10 2 1 9 5 0 4 3 1 1 
XIV = V n ( b a r l l 8 ) 5 10 4 0 3 9 6 11 7 8 2 (1) 
R(XIV)(barll9) 1 2 8 7 1 1 6 9 3 0 4 10 5 
XV = VI (bar 120) 2 4 3 8 9 10 1 0 6 7 11 (5) 
R(XV)(barl21) 5 1 1 7 6 0 1 10 9 8 3 4 2 
XVI=V(barl22) 10 3 9 0 6 1 7 2 8 4 5 (11) 
R(XVI)(barl23) 1 1 5 4 8 2 7 1 6 0 9 3 10 
X V n = IV(bar 124) 4 3 1 1 9 5 7 6 8 10 0 1 (2) 
R ( X V n ) ( b a r l 2 5 ) 2 1 0 1 0 8 6 7 5 9 1 1 3 (4) 
X V m = m ( b a r l 2 6 ) 4 5 7 2 3 6 8 0 1 9 10 (11) 
R(XVffl)(barl27) 11 10 9 1 0 8 6 3 2 7 5 4 
XIX = n (bar 128) 5 8 6 7 9 0 10 11 1 4 2 (3) 
R(XlX)(barl29) 3 2 4 1 11 10 0 9 7 6 8 5 
XX = I (bar 130) 9 5 4 10 6 3 11 7 2 0 8 (1) 
R(XX)(barl31) 1 8 0 2 7 1 1 3 6 10 4 5 9 
(Integers in brackets are borrowed from neighbouring rows) 
Figure 6. Tone-rows and retrogrades in bars 92-131 oille de Feu II 
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The network of retrogrades in lie de Feu II could have been motivated by an 
urge to extend the concept of non-retrogradable rhythms to the organization of 
pitches. With this non-retrogradable series of pitches, each prime and retrograde are 
linked by a common note reminiscent of the central common value of a non-
retrogradable rhythm. To avoid any possible digression, an incessant flow of 
semiquavers is employed to highlight the schematic organization of pitches. 
Experiencing a reversal of musical time through a parameter unrelated to temporality 
marks the significance of lie de Feu II in Messiaen，s exploration of the many facets 
of musical time. 
Along the line of schematic organization of pitches or rhythm, non-
retrogradation is not the only expression of the charm of impossibility. The ideas of 
variations, limitations and recurrences can also be pleated together in the technique 
of interversion (of which "symmetrical permutations" is a more complex type of 
interversion). Messiaen does not seem to have defined in words the term 
"interversion", but his music shows that it refers to permutations that exhaust all 
possible combinations of patterns. 
An early use of interyersions can be found in lie de Feu II. As in the case of 
the network of retrogrades, the involvement of all twelve notes of the chromatic scale 
in specified schemes of rotation reflects traces of the influence of serialism on 
Messiaen. lie de Feu II contains two sets of twelve-note rotations. The first set has 
eight interversions adopting the so-called "open fan" mode. For each interversion, 
the centring pair of notes is reversed in order and turned into the first notes of the 
following interversion. This zig-zag movement resembles an opening fan. 
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_ 纖 餅 … 、 
I 6 5 7 4 8 3 9 2 10 1 11 0 
n 9 3 2 8 10 4 1 7 11 5 0 6 
m 1 4 7 10 11 8 5 2 0 3 6 9 
IV 5 8 2 11 0 10 3 7 6 4 9 1 
V 3 10 7 0 6 11 4 2 9 8 1 5 
VI 4 1 1 2 6 9 0 8 7 1 10 5 3 
V n 8 0 7 9 1 6 10 2 5 11 3 4 
V m 10 6 2 1 5 9 11 7 3 0 4 8 
. . . . . . 、 hv ... 
Figure 7. The first set of interversions in lie de Feu II (pp. 1-4) in the style of 
‘‘open fan’， 
The second set of twelve-note rotations contains twelve interversions but they no 
longer adopt the "open fan’’ mode. The chromatic notes follow a special rotation 
scheme that leads eventually to [0, 1，2，3，4，5, 6，7，8, 9，10，11] in the last 
interversion (Figure 8a). Besides, a couple of interversions show orderly internal 
arrangements; while interversion VI consists of pairs of consecutive numbers, 
interversion XI is divisible into two halves of even and odd numbers. 
I 5 10 4 7 1 8 2 9 3 11 0 6 
n 8 0 1 9 10 3 4 11 7 6 5 2 
m 3 5 10 11 0 7 1 6 9 2 8 4 
IV 7 8 0 6 5 9 10 2 11 4 3 1 
V 9 3 5 2 8 11 0 9 6 1 7 10 
VI 11 7 8 4 3 6 5 1 2 10 9 0 
v n 6 9 3 1 7 2 8 10 4 0 11 5 
v m 2 11 7 10 9 4 3 0 1 5 6 8 
IX 4 6 9 0 11 1 7 5 10 8 2 3 
X 1 2 11 5 6 10 9 8 0 3 4 7 
XI 10 4 6 8 2 0 11 3 5 7 1 9 
X n 0 1 2 3 4 5 6 7 8 9 10 11 
Figure 8a. The second set of interversions in lie de Feu II (p. 6) 
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Ori^al I 1 I 2 I 3 I 4 I 5 I 6 I 7 I 8 I 9 I 10 I 11 I 12 
Position 
N；；^  U 5 “ T 9 3 1 12 4 6 8 2 10 
Position I I 
Figure 8b. Rotation of positions in the second set of interversions in lie de Feu II 
With Messe de la Pentecote, composed in 1950 after lie de Feu II，traces of 
twelve-note serialism seem to have diminished. The two sets of interversion in the 
"Offertoire" rotate not the twelve chromatic notes but are based on notes of 1, 2, 3, 4 
and 5 semiquavers. Written for organ, this piece is replete with three distinct layers. 
While the first set of interversions (pp. 5-6) involves all three layers, the second set 
(pp. 8-10) repeats all the interversions (lower part and pedal) in the first set before 
bringing in six new patterns headed by 5-2-3-4-1 (lower part) and 3-2-1-4-5 (pedal). 
The upper part is not engaged with all these interversions, putting forth instead a 
continuous flow of semiquavers. Besides avoiding an exact repetition, these 
semiquavers could have been introduced to create more excitement and tension 
through their interaction with the metrically irregular interversions in the lower parts. 
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(a) First set (pp. 5-6, Presque vij) 
Upper part (R. H.) Lower part (L. H.) Pedal 
1 2 3 4 5 5 4 1 2 3 3 5 1 2 4 
1 2 3 5 4 5 4 1 3 2 3 5 1 4 2 
1 2 4 5 3 5 4 2 1 3 3 5 2 1 4 
1 2 4 3 5 5 4 2 3 1 3 5 2 4 1 
1 3 2 4 5 5 3 4 1 2 3 4 5 1 2 
1 3 2 5 4 5 3 4 2 1 3 4 5 2 1 
1 3 4 2 5 5 3 1 2 4 3 4 1 2 5 
1 3 4 5 2 5 3 1 4 2 3 4 1 5 2 
1 3 5 4 2 5 3 2 4 1 3 4 2 5 1 
1 3 5 2 4 5 3 2 1 4 3 4 2 1 5 
(b) Second set (pp. 8-10, Presque vif) 
5 4 1 2 3 3 5 1 2 4 
5 4 1 3 2 3 5 1 4 2 
5 4 2 1 3 3 5 2 1 4 
5 4 2 3 1 3 5 2 4 1 
5 3 4 1 2 3 4 5 1 2 
5 3 4 2 1 3 4 5 2 1 
5 3 1 2 4 3 4 1 2 5 
5 3 1 4 2 3 4 1 5 2 
5 3 2 4 1 3 4 2 5 1 
5 3 2 1 4 3 4 2 1 5 
5 2 3 4 1 3 2 1 4 5 
5 2 3 1 4 3 2 1 5 4 
5 2 4 1 3 3 2 4 1 5 
5 2 4 3 1 3 2 4 5 1 
5 2 1 3 4 3 2 5 4 1 
5 2 1 4 3 3 2 5 1 4 
(Integers stand for duration in semiquavers) 
Figure 9. Interversions in "Offertoire", Messe de la Pentecote 
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After a momentary shift to birdsongs which led to the completion of Le Merle 
Noir for flute and piano (1951), Messiaen continued with his experiments of 
schematic organization of pitches and rhythm. The last work of the so-called 
experimental years, Livre d'orgue (1951), consists of four sets of interversions in its 
‘ seven pieces. The least sophisticated is the set of interversions in "Piece en trio”�the 
fifth number in the piece. The "portee mediane" displays all the six combinations 
that can be obtained from re-shuffling the three Hindu rhythms (laya, bhagna and 
n i�anka) . In "Les Mains de rabime", the third number in the piece, Messiaen 
allows all the possible combinations to unfold but with augmentation added to the 
process, so that in the sixth and final set of interversions, the Hindu rhythms of 
manthika 2® and mallatala become augmented by five demisemiquavers. 
In addition to "Les Mains de l，aMme” and "Piece en trio", interversion also 
looms large in "Reprises par interversion" and "Les Yeux dans les roues". In them, 
however, interversions take on quasi-serial characteristics. Pitches are organized in a 
network that involves the prime form, interversions in the modes of "open fan" and 
“close fan" and also the retrograde form. 
In "Les Yeux dans les roues", there are two variations to both "close fan" and 
“open fan’’ interversions. They differ in the position of the number that starts the 
interversion. For "close fan", one may begin with the number at the opening or that 
at the end of the prime. Similarly, an “open fan” can start inverting with either of the 
two centring numbers of the pattern. Tabled below are the prime, the above-
mentioned "close fan" and "open fan，’ interversions and the retrograde: 
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I 2 4 8 5 0 11 6 3 9 10 7 1 
n 2 1 4 7 8 10 5 9 0 3 11 6 
III 1 2 7 4 10 8 9 5 3 0 6 11 
IV 6 11 3 0 9 5 10 8 7 4 1 2 
V 11 6 0 3 5 9 8 10 4 7 2 1 
VI 1 7 10 9 3 6 11 0 5 8 4 2 
(Integers stand for pitches) 
Notes: 
I=prime {sons-durees) 
II=close-fan starting from the opening of the prime 
(sons-durees, repris des extremes au centre) 
III=close-fan starting from the end of the prime 
(sons-durees, repris des extremes au centre, par mouvement retrograde) 
IV=open-fan starting from the 7出 number of the prime {sons-durees, repris du centre awe 
extremes, par mouvement retrograde) 
V=open-fan starting from the 6仇 number of the prime (sons-durees, repris du centre awe 
extremes) 
VI=retrograde of the prime {sons-durees, repris par mouvement retrograck) 
Figure 10. Interversions in the pedal in "Les Yeux dans les roues" 
Instead of evolving from a single pattern, the treatment of interversions in 
“Reprise par interversion" involves the pairing of rows. Not only are the new 
patterns longer, but there is also the option of drawing one or several numbers from 
the same row in forming the interversion. Each of the combination of rows in 
Figures l ib and 11c contains numbers that are inverted as groups of two or three 
numbers. The internal ordering of numbers in these groups follows that of the 
original pattern. Nevertheless, this arrangement does not violate the spirit of "close 
fan" or "open fan’，as the rows still merge in an interlocking manner. 
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I 11 0 10 1 9 2 8 3 7 4 6 5 
n 0 8 11 10 7 1 2 9 3 6 5 4 
m 10 0 11 5 4 6 7 9 8 2 1 3 
IV 0 6 11 1 5 10 2 4 9 3 7 8 
V 5 11 1 0 3 9 4 2 7 8 6 10 
VI 0 3 8 11 1 4 7 10 2 5 9 6 
‘ (Integers stand for pitches) 
Figure 11a. Interversions in "Reprise par interversion" 
I+VI 1 1 6 0 9 1 0 5 1 2 9 10 2 7 8 4 1 3 7 4 11 8 3 6 5 0 
n + V 0 10 8 6 1 1 8 1 0 7 7 1 2 2 9 3 4 6 9 3 5 0 1 1 1 4 5 
m+IV 10 8 7 0 3 9 4 1 1 2 5 10 4 6 7 5 9 8 1 2 11 1 6 3 0 
Figure 1 lb. "Close fan，，by combining rows I and VI, n and V，and III and IV 
IV+ra 0 3 6 1 11 2 1 8 9 5 7 6 4 10 5 2 1 1 4 9 3 0 7 8 1 0 
V+n 5 4 11 1 0 5 3 9 6 4 3 9 2 2 1 7 7 1 0 8 1 1 6 8 10 0 
VI+I 0 5 6 3 8 11 4 7 3 1 4 8 7 2 10 9 2 1 5 1 0 9 0 6 1 1 
Figure 1 Ic. "Open fan" by combining rows IV and III, V and II，and VI and I 
In Chronochromie, Messiaen，s pursuit of schematic arrangement reaches a 
summit: the largest number of durations ever — ranging from 1 to 32 
demisemiquavers 一 are set in rotation. As the number of combination increases 
immeasurably with each additional e l ement , i�^ the total number of possible 
combinations that comes from the rotation of all 32 durations would, undoubtedly, be 
an astronomical figure. This amounts to two thousand (European) quintillion, as 
suggested by Griffiths, who has also remarked that "to play all of them [the 
permutations] at the tempo of the strophes would take something like a trillion times 
124 “[xjhe number 2 has only 2 permutations, but the number 5 has already 120. If we go as far as 12, 
there are 479, 001, 600 possible permutations". (RoBler, Contributions to the Spiritual World of 
Olivier Messiaen，p. 41.) 
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the entire history of the universe so far，’.� This duration would be far beyond the 
capacity of any one work. Such sophistication finds its way out with symmetrical 
permutations — a special kind of interversion designed to "eliminate similarities and 
• ” 1 2 6 
partial repetitions and to work with a very much smaller number of permutations". 
Johnson, having analyzed how these symmetrical permutations work, points out that 
the limitation set upon the prospective astronomical number of permutations rests 
with the division of the 32 durations into five groups: one value (27 
demisemiquavers) in group one, three values (19, 20, 21 demisemiquavers) in group 
two, four values (2, 8, 11, 28 demisemiquavers) in group three, six values (1, 3, 5, 7， 
10，26 demisemiquavers) in group four and the remaining eighteen values in group 
five. Within each group, the durations rotate cyclically among themselves and all 
five groups combine to give a total of 36 permutations^^^ (Figure 12a). 
Griffiths, Olivier Messiaen and the Music of Time’ p. 192. 
















































































































































































































































































































































O r i — 1 丨 2 I 3 丨 4 丨 5 丨 6 17 18 19 | 10 丨 11 | 12 丨 13 | 14 | 15 | 16 
Position 
" n ^ i o " l 1 5 7 1 i T 5 11 13 26 28 31 32 30 29 15 
Position I I I I I I I I I I I I I 
Original I 17 I 18 I 19 I 20 I 21 I 22 I 23 I 24 I 25 I 26 I 27 I 28 I 29 I 30 I 31 I 32 
Position 
"N^^ 9 7 27 2 25 4 23 6 
Position I I I I I I I I I I ' I I I ' 
Figure 12b. Position shifts in the symmetrical permutations in Chronochromie 
Within a group, the initial shift of position activates a chain of changes in positions 
that would eventually lead back to the initial position. For instance, the duration in 
position 2 will be shifted to positions 8，11 and 28 before going back to position 2 
(Figure 12b). This kind of shifting of positions along a fixed track might recall the 
second set of interversions in lie de Feu II discussed earlier. Yet the set of 
interversions in lie de Feu II involves only one rotation scheme of all twelve 
chromatic notes while the symmetrical permutations in Chronochromie embrace five 
rotation schemes that operate simultaneously. 
In the interview with Samuel, Messiaen has emphasized the relative 
importance of symmetrical permutations as compared to the "super-series" in Mode 
de valeurs et d'intensites.^^^ By this he could have referred not only to the 
sophistication of the scheme but also to the concealment of the composer's 
involvement in the selection process. In fact, the two are correlated. A sophisticated 
scheme can help blur the active involvement of the composer so that the selection 
process seems to be working entirely on its own along the prescribed rules. A 
comparison of the interversions in the "Offertoire" in Messe de la Pentecote 
discussed earlier and the symmetrical permutations in Chronochromie might help 
clarify this issue. In the former, the rotation of durations of 1 to 5 semiquavers can 
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lead to far more combinations than those forty odd finally included in the music. 
Messiaen makes his initial screening by limiting the rotations to begin with only 1，5 
and 3 semiquavers while assigning each of them to only one layer of the music. In 
the first set of interversions, he stops the unfolding of permutations at 1-3-5-2-4, 5-3-
2-1-4 and 3-4-2-1-5 semiquavers when numerous other possibilities are waiting for 
their turn. In both the planning and the launching of the selection procedure, 
Messiaen's involvement can be easily traced. But the symmetrical permutations in 
Chronochromie work quite differently. Much thought is called forth in the moulding 
of the scheme which concerns mainly calculations of the internal cyclic rotations of 
durations. Once these calculations are settled, permutations are screened 
automatically. Unlike the interversions in Messe de la Pentecote, Messiaen need not 
decide on the spot which combination to retain or reject. In other words, symmetrical 
permutations can narrow down the number of permutations in a way that appears to 
be least intervened by any human agency. 
In relation to the issue of time, the symmetrical permutations in 
Chronochromie are well-known for the presentation of "coloured time" as suggested 
in the title of the work. The 36 permutations (or interversions as indicated on the 
score) are divided into groups of three interversions each. In Strophes I and II where 
they are the most fully employed, interversions from the same group (interversions 1， 
2 and 3 in Strophe I，interversions 22，23 and 24 in Strophe II) are superimposed. 
The durations of varying lengths are punctuated by percussion instruments and 
sustained by the strings, forming three “strains of chords，，]3�Furthermore, different 
sonorities from Messiaen's palette are assigned to each layer: 
Samuel, Olivier Messiaen: Music and Color, p. 80. 
\ � i d . , p. 135. 
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L^JJ Punctuation "Strains of chords" Colour 
1 (interversion 1) 3 gongs (pp) 8 violins Turning chords 
2 (inteiversion 2) Cloches (/) 7 violins Chords of transposed inversions 
3 (interversion 3) Suspended cymbal, 3 violas, 4 violoncelli Chords of contracting resonance 
Chinese cymbal, 
tam-tam (pp) 
Figure 13. "Coloured" time in the interversions of Strophe I, Chronochromie 
In contrast to the prolonged sonorities is a counterpoint of rapidly flowing 
birdsongs assigned to the woodwinds, glockenspiel and xylophone. Messiaen intends 
to "mint" the very short durations with this counterpoint, so that when lined up 
vertically, each short duration would have been played. Superimposed, this 
counterpoint might be perceived as proceeding at a quick pace with its fluid gesture 
that tries to highlight each and every short duration. On the other hand, the strands of 
chords from the interversions would seem to be proceeding at a slower rate as longer 
durations of up to 32 demisemiquavers are involved. The overall layout might allude 
to Messiaen's remark on "the time-scales, superimposed on each other, which 
surround us: the endlessly long time of the stars, the very long time of the mountains, 
the middling one of the human being, the short one of insects, the very short one of 
a t o m s . � Although this remark was made without referring directly to 
Chronochromie, the superimposed durational extremities in the Strophes resemble 
what Messiaen refers to as the different "time-scales" of nature. The colouring of 
time could be only part of the whole picture, as Chronochromie is also a portrayal of 
nature with its finely woven fabric of birdsongs in the Epode and the vivid tone-
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painting of the natural scenario in the Introduction. 
� R6Bler, Contributions to the Spiritual World of Olivier Messiaen, p. 40. 
“. . . several circling movements (which pivot on themselves with various changes and different 
rhythms), given to solo violas and cellos: this is the moving mass that rolls and flows on. The little 
subsidiary noises of the foam and of sheaves of droplets are provided by bass-clarinet figures, dives 
from the bassoon and pizzicatos from the double-basses. A trilled chord, stationary in the violins and 
changing on the double basses, expresses the colour of the resonance against the rock walls. 
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Epilogue 
Messiaen has brought together western and oriental cultures in his approach 
to musical time. On the one hand, ample works have drawn on biblical references 
and the liaison between religion and time is, perhaps, most explicitly stated in the 
‘ preface to Quaiuor pour la fin du Temps. On the other hand, Hindu rhythm has 
facilitated Messiaen with the tools for the shaping of his musical time. From 
ragavardhana, Messiaen’ s favourite rhythmic formula among the hundred and twenty 
decT-talas of Sharngadera, evolves the rhythmic chromaticism of durees 
chromatiques which is unique not only to Messiaen's rhythmic vocabulary but also 
to the idea of combining the techniques of added values and augmentation. Already 
intensively employed in Vingt regards sur Venfant-Jesus, the concept of durees 
chromatiques is joined with the idea of cyclic rotations in the symmetrical 
permutations of Chronochromie as the durations that rotate gradually add up from 1 
to 32 demisemiquavers. The use of very short durations, which is special to Hindu 
rhythm, also finds its way into the quasi-serial interversions, as well as in birdsongs 
that add a touch of nature to music. 
At the core of his life-long commitment to music, which has produced the 
good fruits of those works related to time and the variety of devices for the shaping 
of time discussed in the previous chapters, is Messiaen's aspiration towards eternity 
as a fervent Catholic. Yet eternity is quite beyond the reach of man who are bound 
to finite time (represented as linear clock-time). This is because eternity does not fall 
within the categorization of time. It is God himself who is "without beginning, 
without end, without succession"^^^ 一 an existence beyond time — while time is 
God's creation for the living of his other creations. According to Messiaen, time is 
Sometimes that resonance generates a powerful deep humming: this is the bassoon and the tuba in 
their bottom-most notes，，. (Griffiths, Olivier Messiaen and the Music of Time’ pp. 195-6.) 
80 
not a segment of etemity.^^^ Nevertheless, seeing that music allows the "chopping 
up of time", Messiaen tries to bring about a compromise between time and eternity. 
By drawing on the analogy between the infinite existence of eternity and the 
“infinity，, of the cyclic recurrences in specific rhythmic patterns (for instance, non-
‘ retrogradable rhythms, symmetrical permutations and rhythmic pedals, although 
rhythmic pedals are not included in "the charm of impossibilities”)，a glimpse of 
eternity can be got hold of in a metaphysical sense. Interestingly, this metaphysical 
representation of eternity has to be realized in clock-time with the unfolding of 
music. The rotation blurs the beginning and ending of each cycle and the sense of 
the unchanging comes into place when recurrences last for a considerable period of 
time. In other words, through the kind of musical time evoked by recurring patterns, 
eternity, from beyond time, comes into contact with finite clock-time. From this 
angle, Messiaen's remark on “the charm of impossibilities" as having "an occult 
power, a calculated ascendancy, in time and sound" ^ ^^  is not at all exaggerating. The 
"charm of impossibilities" has, indeed, the ability to transcend clock-time, and in so 
doing Messiaen could closely portray eternity and thus paying his ever fervent 
respect to God the Almighty with music. 
1Samuel, Olivier Messiaen: Music and Color’ p. 34. 
Messiaen, Traite de rythme, vol. I, p. 7. 
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Appendix I 
An odd number of attack points in all the examples of non-retrogradable rhythms 
from Technique. 
Technique de mon Ian聊e musical Attack points per bar 
Ex. 30 J 
Ex.31 一 3,3 
Ex. 32 7 
Ex. 33 “ 5,5，7,11,9，9,11,5 
"Danse de la fureur pour les sept trompettes" 
(Quatuor pour la fin du Temps) 
Samuel, Olivier Messiaen: Music and Color, p. 48. 
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Appendix n 
A prevailing odd number of attack points in the examples of non-retrogradable 
rhythms from Traite de rythme, vol. II. 
I Traite de rythme Attack points per bar 
(or as specified) 
(pp. 26-27 ) ”"Danse de la fUreur pour les sept 5，5, 7, 11, 9, 9, 11，5 
trompettes"(2wa/wor pour la fin du Temps) 
(p. 29)“Nombres premiers traites en rythmes non 
retrogradables": 
Example with 5 semiquavers 3 
Example with 7 semiquavers 3 
Example with 11 semiquavers 7 
Example with 13 semiquavers 7 
Example with 17 semiquavers 3 
Example with 19 semiquavers 5 
Example with 23 semiquavers 9 
Example with 29 semiquavers 9 
Example with 31 semiquavers 13 
Example with 37 semiquavers 5 
Example with 41 semiquavers 17 
Example with 43 semiquavers 11 
Example with 47 semiquavers 27 
Example with 53 semiquavers 19 
Example with 59 semiquavers 17 
Example with 61 semiquavers 9 
Example with 67 semiquavers 15 
Example with 71 semiquavers 23 
(pp. 30-31) "Regard de I'Eglise d'amour" {Vingt 
I regards) 
p. 31，bar 2 3 
Bar 4 7 
Bar 6 ^ 
I (p. 32) "Chant d’amour 2” (Turangalila-Symphonie) 11，13，19，29 
I (pp. 33-36) “Par Lui tout a ete fait，’ (Vingt regards) (subject) 13 
83 
； . � � •  . 
(p. 37) Cinq rechants, no. 3, second couplet 
The group based on the augmentation of the central 
values 严 
1 坊 terme 7 
2® terme 7 
3® terme 7 
The group based on the diminution of the central 
values: 
r terme 7 
T terme 7 
3® terme 7 
4® terme 7 
(pp. 38-41) Cinq rechants, no. 3，third couplet 
„ ^ 3 Bar 2 
T> . 3 Bar 4 
(p. 41) "Developpement de l，amour，，{Turangalila-
Symphonie) 
1®' terme 5 
2® terme 5 
3® terme 5 
4® terme 5 
(pp. 42-43) "Exemple d'un rythme non retrogradable, 






4 。 一 11 
4 terme 







9® terme 3 
10® terme 5 
'36 ‘‘Autre fagon de developper un lythme non retrogradable. Augmentation des valeurs centrales, en 
leur ajoutant une double croche k chaque terme.. •”. {Traits de rythme，vol. n , p. 37). 
“Effet oppose: Rythme non retrogradable, r^pete avec diminution des valeurs centrales, en leur 
enlevant une double croche k chaque terme. • •”• (Ibid., p. 37). 
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ll®terme “ 13 
12® terme 15 
13® terme 19 
14® terme 9 
15® terme 7 
16® terme 5 
17® terme 3 
18® terme 5 
19® terme 9 
20® terme H 
21® terme 9 
22® terme 7 
23® terme 5 
24® terme 3 
(p. 45) “Adieu” (Harawi) 
1 坊 pattern 5 
2nd pattern 5 
3rd pattern 7 
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